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DESCRIPTIVE  SUMMARIES  FOR  PROGRAM  ELEMENTS  OF 
THE  DEPARTMENT  OF  THE  AIR  FORCE  RESEARCH  AND  DEVELOPMENT  PROCRAM 

FY  1984 
JANUARY  1983 

\h 

INTRODUCTION  AND  EXPLANATION  OF  CONTENTS  - 

1.  (U)  General.  Vlils  document  has  been  prepared  to  provide  Information  on  the  United  States  Air  Force  (USAF) 
Research,  Development,  Test  and  Evaluation  (RDT&E)  Program  to  Congressional  Committees  during  the  Fiscal  Year  1984 
hearings.  This  Information  Is  In  addition  to  the  testimony  given  by  DOD  witnesses. 

A  Descriptive  Summary  Is  provided  for  each  program  element  within  the  USAF  FY  1984  RDTjfe  Program.  A  Test  and 
Evaluation  section  Is  provided  for  major  weapon  systems.  The  formats  and  contents  of  this  document  are  In  accordance 
with  the  guidelines  and  requirements  of  the  Congressional  Committees  Insofar  as  possible. 

The  •RESOURCES'"  portion  of  the  Descriptive  Summaries  Includes,  in  addition  to  RDT&E  funds,  procurement  funds  and 
quantities.  Military  Construction  Appropriation  funds  on  specific  development  programs,  Operation  and  Maintenance 
Appropriation  funds  where  they  are  essential  to  the  development  effort  described,  and  where  appropriate.  Department  of 
Energy  (DOE)  costs. 

The  last  section  of  the  Fiscal  Year  1984  Descriptive  Summaries,  entitled  ‘Facilities  Exhibits,-  contains  infor¬ 
mation  on  major  Improvements  to  and  construction  of  government  owned  facilities  funded  by  RDT^fe. < 

2.  (U)  Comparison  of  Fiscal  Year  1982  and  1983  Data.  A  direct  comparison  of  Fiscal  Year  1982  and  Fiscal  Year  1983 
data  shown  In  this  document  with  corresponding  data  In  the  Program  Element  Descriptive  Sixamarles  dated  8  February 
1982  will  reveal  significant  differences.  Many  of  the  differences  are  attributable  to  the  following  factors: 


a.  (U)  Fiscal  Year  1983  reductions  as  a  result  of  Congressional  action  on  the  appropriation. 

b.  (U)  Fiscal  Year  1982  funding  changes  subsequent  to  October  1,  1981,  due  to  RDT&E  Reprogramming  Actions. 

c.  (U)  Reclassification  of  Fiscal  Year  1982  and  Fiscal  Year  1983  daca  to  acnleve  comparability  with  the  program 

structure  for  Fiscal  Year  1984.  , 


PROCRAM  ELEMENT 


REMARKS 


BUPCET  ACTIVITY  2:  ADVANCED  TECHNOLOGY 
DEVELOPMENT 

63106K  Logistics  Rssesrch  6  Devalopaent  New  program  proposed  for  FY  1984 

Requirements 

63704F  Manpower  Personnel  Systems  Technology  New  program  proposed  for  FY  1984 


BUPCET  ACTIVITY  3:  STRATEGIC  PROCRAMS 
1 2436F  Command  Center  Processor/Display  System 
32015F  National  Emergency  Airborne  Command  Post 

35155F  Theater  Nuclear  Weapon  Storage  &  Security 
System 

63716F  Atmospheric  Surveillance  Technology 
64326F  Strategic  Conventional  Standoff  Capability 


New  program  proposed  for  FY  1984 

New  program  element  for  effort  previously  Included  In 
program  element  1131 2F 

New  program  proposed  for  FY  1984 
New  program  proposed  for  FY  1984 

New  program  element  for  Project  2787,  Conventional  Standoff 
Capability,  previously  Included  In  program  element  U113F 


BUPCET  ACTIVITY  4:  TACTICAL  PROCRAMS 
27132F  Derivative  Fighter 

27595F  Base  Communications  -  Tactical  Air  Forces 

41840F  Military  Airlift  Command  Command/Control 
System 

63256F  Joint  Service  Advanced  Vertical  Lift 
Aircraft 


New  program  element  for  projects  previously  Included  In 
program  elements  27130F  and  27133F 

New  program  proposed  for  FY  1984 

New  program  proposed  for  FY  1984 

New  program  element  for  effort  previously  Included  In 
program  element  64735F 

11  ■> 


2L- 


» 


PROGRAM  ELEMENT 

63307F  Air  Base  Survivability  &  Recovery 

63749F  Command,  Control,  and  Communications 
Counter  Measures  Advanced  Systems 

63770F  Joint  STARS  Advanced  Developaent 

643 25F  Standoff  Attack  Weapon 
64617F  Air  Base  Survivability 

64703F  Aeroaedlcal  Systems  Developaent 

64770F  Joint  Surveillance  and  Target  Attack 
Radar  Systea  (Joint  STARS) 

BUDCET  ACTIVITY  3:  INTELLIGENCE  A  COMMUNICATIONS 

35164F  NAVSTAR  Clobal  Positioning  Systea  (User 
Equlpaent) 

84733F  General  Intelligence  Skill  Training 


REMARKS 

New  prograa  eleaent  for  Project  2895,  Air  Base  Survivability 
previously  Included  In  prograa  eleaent  64708F 

New  prograa  proposed  for  FT  1984 

New  progran  eleaent  for  effort  previously  Included  In  prograa 
eleaent  63747F,  PAVE  MOVER 

New  prograa  proposed  for  FY  1984 

New  prograa  eleaent  for  Project  289S,  Mr  Baaa  Survivability 

previously  Included  In  prograa  eleaent  64708P 

New  program  proposed  for  FY  1984 

New  program  element  for  effort  previously  Included  In  prograa 
eleaent  64616F,  PAVE  MOVER  Engagement  System 


New  program  eleaent  for  effort  continuing  development  of 
User  Equipment  to  support  program  element  64778F 

New  prograa  proposed  for  FY  1984 


BUDGET  ACTIVITY  6:  DEFENSE-WIDE  MISSION  SUPPORT 

64609F  Logistics  Technology  for  Weapons  Systems  New  program  proposed  for  FY  1984 

7111 2F  Inventory  Control  Point  Operations  New  program  proposed  for  FY  1984 


4.  (C)  Classification. 

a.  (U)  Classified  pages  bear  the  appropriate  security  classification, 
brackets  [  ]. 

b.  (C)(T_ 
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TECHNOLOGY  BASE 

ELEMENT  CODE  TITLE  PAGE 

61 10 IF  IN-HOUSE  LABORATORY  INDEPENDENT  RESEARCH .  I 

6110  2F  DEFENSE  RESEARCH  SCIENCES .  5 

6  210  IF  CEOPHYSICS. . 29 

62102F  MATERIALS . 35 

6  220 IF  AEROSPACE  FLIGHT  DYNAMICS . 41 

6  2202F  AEROSPACE  BIOTECHNOLOGY . 46 

62203F  AEROSPACE  PROPULSION .  55 

62204F  AEROSPACE  AVIONICS .  61 

6  2  205F  TRAINING  AND  SIMULATION  TECHNOLOGY. .  7  2 

6230 2F  ROCKET  PROPULSION.... . 79 

62601F  ADVANCED  WEAPONS .  83 

6  2602F  CONVENTIONAL  MUNITIONS . 89 

62702F  COMMAND.  CONTROL  4  COMMUNICATIONS .  95 

62703F  PERSONNEL  UTILIZATION  TECHNOLOGY .  103 

ADVANCED  TECHNOLOGY  DEVELOPMENT 

63103F  ADVANCED  AIRBORNE  RADAR .  106 

63106F  LOCISTICS  RESEARCH  AND  DEVELOPMENT  REQUIREMENTS .  109 

63  202F  AIRCRAFT  PROPULSION  SUBSYSTEMS  INTEGRATION  (APSI) .  112 

63  203F  ADVANCED  AVIONICS  FOR  AIRCRAFT . 116 
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ADVANCED  TECHNOLOCY  DEVELOPMENT 
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63205F  FLIGHT  VEHICLE  TECHNOLOCY .  119 

63208F  RECONNAISSANCE  SENSORS/PROCESSING  TECHNOLOCY .  123 

63  21  IF  AEROSPACE  STRUCTURES  AND  MATERIALS .  127 

63215F  AVIATION  TURBINE  FUEL  TECHNOLOCY .  130 

63  216F  ADVANCED  TURBINE  ENGINE  CAS  GENERATOR  ( ATECC) .  133 

63  226F  POD  COMMON  PR0CRAMM1NC  LANCUACE  (ADA)  .  136 

63  227F  ADVANCED  SIMULATOR  TECHNOLOCY .  139 

63  23 IF  CREW  SYSTEMS  TECHNOLOCY .  14  2 

63245F  ADVANCED  FICHTER  TECHNOLOCY  INTEGRATION  (AFTI) .  145 

63  250F  LINCOLN  LABORATORY . 149 

63  253F  ADVANCED  SYSTEM  INTEGRATION  DEMONSTRATIONS .  151 

63  259F  CARTOGRAPHIC  APPLICATIONS .  156 

6330  2F  ADVANCED  MISSILE  PROPULSION . 159 

63363F  HYPERVELOCITY  MISSILE  PROCRAM .  162 

6340 IF  SPACE  VEHICLE  SUBSYSTEMS .  165 

63406F  ADVANCED  MILITARY  SPACEFLICHT  CAPABILITY .  168 

6341  OF  SPACE  SYSTEMS  ENVIRONMENTAL  INTERACTIONS  TECHNOLOCY. .  170 

6345 2F  VERY  HIC11  SPEED  INTECRATED  CIRCUITS .  17  2 

63601F  CONVENTIONAL  WEAPONS  TECHNOLOCY .  176 
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ADVANCED  TECHNOLOGY  DEVELOPMENT 

ELEMENT  CODE  TITLE  PACE 

63603F  SPACE  LASER  PROCRAM .  181 

63605F  ADVANCED  RADIATION  TECHNOLOGY . . .  187 

63704F  MANPOWER  PERSONNEL  SYSTKHS  TECHNOLOGY .  192 

63  7  23F  CIVIL  AND  ENVIRONMENTAL  ENGINEERING  TECHNOLOGY .  196 

63728F  ADVANCED  COMPUTER  TECHNOLOGY . 199 

63743F  ELECTRO-OPTICAL  WARFARE . 203 

6374 5F  CHEMICAL  WARFARE  DEFENSE .  207 

63750F  COUNTER-COUNTERMEASURES  (CCM)  ADVANCED  DEVELOPMENT .  210 

63751F  INNOVATIONS  IN  EDUCATION  AND  TRAININC .  213 

637 89F  COMMAND.  CONTROL  AMD  COMMUNICATIONS'  ADVANCED  DEVELOPMENT .  218 


STRATECIC  PROCRAMS 

63  258F  COMMON  STRATECIC  ROTARY  LAUNCHER .  221 

6331IF  ADVANCED  STRATECIC  MISSILE  SYSTEMS .  224 

634  24F  MISSILE  SURVEILLANCE  TECHNOLOGY .  227 

634 25F  ADVANCED  WARNING  SYSTEM .  229 

634  28F  SPACE  SURVEILLANCE  TECHNOLOGY .  231 

63716F  ATMOSPHERIC  SURVEILLANCE  TECHNOLOGY .  235 

63735F  WWMCCS  ARCHITECTURE .  238 
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STRATEGIC  PROGRAMS 


ELEMENT  CODE  TITLE  PAGE 

64  2  26F  B-1B . 242 

64  233F  TANKER.  TRANSPORT.  BOMBER.  TRAINING  SYSTEM .  252 

64312F  PEACEKEEPER . 257 

643 26F  STRATEGIC  CONVENTIONAL  STANDOFF  CAPABILITY....... . 269 

6436  IF  AIR  LAUNCHED  CRUISE  MISSILE  (ALCH) . . .  27  2 

64406F  SPACE  DEFENSE  SYSTEMS .  281 

64 71  IF  SYSTEMS  SURVIVABILITY  (NUCLEAR  EFFECTS) . 293 

I1113F  B-52  SQUADRONS .  296 

I1142F  KC-135  SQUADRONS .  314 

11213F  MINUTE  MAN  SQUADRONS . 317 

11312F  POST  ATTACK  COMMAND  AND  CONTROL  SYSTEM  (E-4) .  320 

113 16F  SAC  COMMUNICATIONS... .  3  23 

1231  OF  WUMCCS  ADP  -  NORAD/ADCOM. .  3  28 

12311F  NORAD  COMBAT  OPERATIONS  CENTER/SPACE  DEFENSE  OPERATIONS  CENTER .  331 

12313F  BALLISTIC  MISSILE  TACTICAL  WARNINC/ASSESSMENT .  334 

123  25F  JOINT  SURVEILLANCE  SYSTEM  (JSS) .  336 

1D411F  SURVEILLANCE  RADAR  STATIONS/SITES .  338 

12412P  DEW  RADAR  STATIONS .  341 

12417F  CONUS  OVER-THE-HORIZON  RADAR  SYSTEM .  344 
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STRATEGIC  PROGRAMS 


ELEMENT  CODE  PROJECT  NO.  TITLE  PACE 

12423F  BALLISTIC  MISSILE  EARLY  WARNING  SYSTEM .  347 

12424F  SPACETRACK . . . 350 

1243 IF  DEFENSE  SUPPORT  PROCRAM . 353 

I2432F  PAVE  PAWS  EXPANSION . 362 

12433F  INTEGRATED  OPERATIONAL  NUDETS  DETECTION  SYSTEM  (IONDS) .  365 

12436F  COMMAND  CENTER  PROCESSING/DISPLAY  SYSTEM .  368 

32015F  NATIONAL  EMERGENCY  AIRBORNE  COMMAND  POST  (NEACP) .  370 

3313  IF  MINIMUM  ESSENTIAL  EMERGENCY  COMMUNICATIONS  NETWORK  (MEECN) .  379 

33152F  WWMCCS  INFORMATION  SYSTEM .  385 

33601F  AIR  FORCE  SATELLITE  COMMUNICATIONS  (AFSATCOM)  SYSTEM .  388 

—  ■  -  -  . - . i .  . . 

33603F  MILSTAR  SATCOM  SYSTEM .  396 

35155F  THEATER  NUCLEAR  WEAPON  STORAGE  AND  SECURITY  SYSTEM .  399 

35158F  SATELLITE  DATA  SYSTEM .  401 

TACTICAL  PROGRAMS 


63  230F  ADVANCED  TACTICAL  FIGHTER  TECHNOCLOCIES .  405 

63  244F  AIRCRAFT  NONNUCLEAR  SURVIVABILITY .  408 

63  249F  NIGHT  ATTACK  PROCRAM .  411 

63  256F  JOINT  SERVICE  ADVANCED  VERTICAL  LIFT  AIRCRAFT  (JVX) .  413 


63307F 


AIR  BASE  SURVIVABILITY  AND  RECOVERY 
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TACTICAL  PROCRAMS 

ELEMENT  CODE  TITLE  PACE 

637 14F  POP  PHYSICAL  SECURITY  EQUIPMENT-EXTERIOR  (ADV  DEV) .  418 

63718P  ELECTRONIC  WARFARE  TECHNOLOGY .  421 

637 26F  FIBER  OPTICS  DEVELOPMENT . 426 

63727F  ADVANCED  CWWUNICATION  TECHNOLOGY .  4 2P 

6374  2P  COMBAT  ,  jENTIF ICATtOH  TECHNOLOGY . . . . .  4 

63747F  PAVE  MOVER  (Sea  63770E,  JOINT  STARS  ADVANCED  DEVELOPMENT) .  4 

63749F  C3CM  ADVANCED  SYSTEMS . . .  t 

63770F  JOINT  STARS  ADVANCED  DEVELOPMENT .  .  ; 

64  201F  AIRCRAFT  AVIONICS  EQUIPMENT  DEVELOPMENT .  445 

64  212F  AIRCRAFT  EQUIPMENT  DEVELOPMENT . . . 449 

64  218F  ENGINE  MODEL  DERIVATIVE  PROGRAM  (EMDP) .  45  2 

64  220F  EW  COUNTER  RESPJNSE .  455 

64  222F  NUCLEAR  WEAPON  SUPPORT .  464 

64  223F  ALTERNATE  FIGHTER  ENGINE .  467 

64  23  IF  C-17.  PROGRAM .  470 

64  24 7F  MODULAR  AUTOMATIC  TEST  EQUIPMENT  (MATE) .  474 

64  249F  NICHT/PRECISION  ATTACK . 477 

64  268F  AIRCRAFT  ENGINE  COMPONENT  IMPROVEMENT  PROCRAM  (CIP) .  4R0 

6431 3F  NEXT  GENERATION  TRAINER .  486 
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TACTICAL  PROCRAMS 


ELEHENT  CODE  TITLE  PACE 

64314F  ADVANCED  MEDIUM  RANCE  AIR  TO  AIR  MISSILE  (AMRAAM) .  491 

643  21 F  JOINT  TACTICAL  FUSION  PROCRAM .  499 

643 25P  STANDOFF  ATTACK  WEAPON .  500 

6436 2F  CROUND  LAUNCHED  CRUISE  MISSILE .  502 

64601F  CHEMICAL/ BIOLOCICAL  DEFENSE  EQUIPMENT .  511 

64602F  ARMAMENT/ORDNANCE  DEVELOPMENT .  515 

64606F  JOINT  TACTICALT  MISSILE  SYSTEM .  518 

64607F  WIDE  AREA  ANTIARMOR  MUNITIONS . .  5  22 

64608F  CLOSE  AIR  SUPPORT  WEAPON  SYSTEMS .  5  29 

646 14F  MEDIUM  RANCE  AIR-TO-SURFACE  HISSILE  (HRASH) .  54  2 
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6461 6F  JOINT  SURVEILLANCE  AND  TARGETING  ATTACK  RADAR  SYSTEM  (See  64770F) .  548 

6461 7F  AIRBASE  SURVIVABILITY . .  553 

64703F  AEROMEDICAL  SYSTEMS  DEVELOPMENT . .  555 

64706F  LIFE  SUPPORT  SYSTEM .  558 

64708F  OTHER  OPERATIONAL  EQUIPMENT .  561 

64710F  RECONNAISSANCE  EQUIPMENT .  565 

64715F  POD  PHYSICAL  SECURITY  EQUIPMENT-EXTERIOR  (ENG  DEV) .  569 

647  24F  TACTICAL  C3  COUNTERMEASURES .  57  2 

64725F  COMBAT  IDENTIFICATION  SYSTEMS . 577 
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27 13 OF  F-15  SQUADRONS .  646 
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NAVSTAR  GLOBAL  POSITIONING  SYSTEM . 746 
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xlil 


I  3 


t 


INTELLIGENCE  AND  COMMUNICATIONS 


ELEMENT  CODE  TITLE  PACE 

33126F  LONC  HAUL  COMMUNICATIONS  -  DCS . 763 

33144F  ELECTROMAGNETIC  COMPATIBILITY  ANALYSIS  CENTER  (ECAC) .  767 

33401F  COMMUNICATIONS  SECURITY  (COMSEC) .  770 

35114F  TRAFFIC  CONTROL  AND  LANP1NC  SYSTEMS  (TRACALS)... .  77  2 

35164F  NAVSTAR  CLOBAL  POSITIONING  SYSTEM  (USER  EQUIPMENT) .  778 

35165F  NAVSTAR  CLOBAL  POSITIONING  SYSTEM  (SPACE/CROUND  SEGMENTS) .  781 

84733F  CENERAL  INTELLIGENCE  SKILL  TRAINING. .  785 

DEFENSE-WIDE  MISSION  SUPPORT 

63  248F  CONCEPT  DEVELOPMENT . /, . .  788 

63402F  SPACE  TEST  PROGRAM .  791 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 

Program  Element :_#6U0lF _ 

DOD  Mia 6 ion  Area:  #510  ~  Defenae  Research 

1.  (U)  RESOURCES  (PROJECT  LISTING)  (t  in  thouaandq): 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estiaute 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

11,  258 

12,624 

13,069 

17,005 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  effort  ia  spread  among  thirteen  reaearch  and  development 
laboratories  and  provides  discretionary  funds  to  the  Laboratory  Directors  to  pursue  new  work  of  high  promise  or 
importance.  The  program  is  personally  reviewed  annually  by  the  Assistant  Secretary  for  Research,  Development  and 
Logistics.  No  higher  headquarters  approval  or  justification  is  required  prior  to  starting  the  work,  which  is  usually  a 
one-time  effort  to  initiate  activities  on  time-critical  ideas. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (t  in  thousands) 

RDT&E  11,258  13,124  '  15,580  Continuing  N/A 

The  reduction  in  FY  1983  funding  is  a  result  of  Congressional  action. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Title:  In-House  Laboratory  Independent  Reaearch 
Budge t  Activity:  ll  -  Technology  Base 


Program  Element:  #61 101 F _ 

DOD  Miasion  Area:  #510  -  Defenae  Research 


Title:  In-Houae  Laboratory  Independent  Research 
Budge t  Activity:  #1  -  Technology  Base 


5.  (U)  RELATED  ACTIVITIES:  Efforts  accomplished  through  this  program  are  important  and  an  integral  part  of  the  total 
work  being  done  in  the  Air  Force  Laboratories.  Usually  funds  are  used  to  start  or  expand  particularly  promising  work  and 
continue  for  one  year  or  until  the  work  is  transitioned  to  the  regular  program.  The  responsibility  for  insuring  against 
unwarranted  duplication  of  efforts  rests  with  the  Laboratory  Directors.  Similar  programs  are  funded  by  the  Army  and  Navy. 

6.  (U)  WORK  PERFORM; D  BY:  Numerous  small  and  moderate  size  contracts  are  placed  with  universities  and  industry  each 
year,  in  conjunction  with  directly  related  in-house  laboratory  efforts,  to  investigate  promising  new  areas  of  Research  and 
Exploratory  Development.  Directors  of  the  Air  Force  in-house  leboretoriee  ere  supported  by  and  participate  in  this 
program.  The  five  major  contractors  were:  Systems  Research  Laboratories,  Inc.,  Dayton  OH;  Pratt  and  Whitney  Aircraft 
Group,  West  Palm  Beach  FL;  Advanced  Information  &  Decision  Systems,  Mountain  View  CA;  Utah  State  University,  Logan  UT; 
Scientific  Technology  Associates,  Inc.,  Princeton  NJ.  There  are  105  additional  contractors  doing  work  under  134  contracts. 

7.  (U)  PROJECTS  LESS  THAN  SlO  MILLION  IN  FY  1984: 

A.  The  purpose  of  this  program  is  to  provide  discretionary  authority  to  Laboratory  Directors  of  the  Air  Force  Systems 
Command  for  new  research  work  judged  to  be  of  high  promise  or  importance.  The  Air  Force  has  set  up  and  administered  rhis 
program  in  strict  compliance  with  the  intent  that  it  would  be  unencumbered  by  restrictive  reviews  and  procedures  or 
justifications  and  documentation  prior  to  beginning  work.  Laboratory  Directors  meet  annually  with  the  Assistant  Secretary 
of  the  Air  Force  for  Research,  Development  and  Logistics  to  account  for  their  research  projects.  The  FY  1982 
accomplishments  are:  ' 

(1)  (U)  Radio  Frequency  Optic  Link:  Determine  the  feasibility  and  attainable  characteristics  of  a  simplex  one 
kilometer  long  fiber  optic  link  which  has  a  passband  of  4. 4-5.0  gigahertz.  Some  measured  link  characteristics  were: 
Signal/Noise  ratio  of  48  decibels  over  a  300  kilohertz  bandwidth;  gain  flatness  across  the  full  megshertz  band  of  +  1.5 
decibels  at  a  modulation  depth  of  65  percent.  This  link  is  unique  in  that  it  establishes  that  direcc  modulation  of  optical 
sources  by  a  radio  frequency  signal  is  schievable  to  6  gigahertz.  This  link  sets  the  state  of  the  art  for  radio  frequency 
carrier  transmission  via  fiber  optics  and  allows  for  layer  separation  of  antennas  and  the  radio  frequency  sources  for 
increased  survivability  of  the  tactical  command,  control  and  cosxnunication  assets. 

(2)  (U)  Macro-Modeling  Approach  to  Digital  Integrated  Circuits:  Applied  the  theoretical  foundations  established 
for  macro-modeling  analog  integrated  circuits  to  digital  integrated  circuits.  Macro-models  for  simple  digital  circuits 
were  developed  which  predict  the  ideal  performance  with  significantly  less  than  the  number  of  elements  in  the  component 
itself.  A  probablistic  approach  to  digital  integrated  circuits  was  developed  which  account a  for  the  randomness  associated 
with  the  component  performance  characteristics  and  device  response.  Provided  guidelines  and  concepts  required  to  develop 
models  of  complex  digital  electronic  circuits  for  electromagnetic  compacability/interference  analysis. 
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Program  Element:  #61101F _  Title:  In-House  Laboratory  Independent  Research 

DOD  Mission  Ares:  #310  -  Defense  Research  Budget  Activity:  #1  -  Technology  Bsse 


(3)  (U)  Adept ive  Radar  Tsrget  Clsssif icstion:  Demonstrated  the  fessibility  of  tacticsl  target  recognition  using 
high  resolution  synthetic  aperture  radar.  This  development  is  being  incorporated  into  the  Automatic  Synthetic  Aperture 
Radar  Target  Classif ication  System,  which  addresses  total  automation  of  the  recognition  process  for  tacticsl  strike 
application;  and  the  Fine  Resolution  Synthetic  Aperture  Radar  Machine  Augmented  Image  Analysis,  which  addresses  the  machine 
assisted  interpretation  problem  for  tactical  reconnaisance  application. 

(4)  (U)  Molecular  Flare  Study:  A  new  flare  concept  was  evaluated  in  a  rudimentary  field  setup  configuration  and 

basic  feasibility  was  demonstrated.  This  flare  concept  was  shown  to  be  spectral  emmission  tailorable  and  has  a  higher 

efficiency  potential  than  present  approaches. 

(5)  (U)  Inflight  Doppler  Bubble  Sensor  for  Warning  of  Bends  Risks:  Developed  a  device  to  detect  intravascular 
precardial  bubbles  which  can  be  used  in  an  inflight  system  to  warn  high  altitude  aircraft  pilots  of  impending  bends.  This 
device  has  been  provided  to  the  Strategic  Air  Command  for  use  by  U-2  and  SR-71  support  personnel. 

(6)  (U)  Development  of  a  Rapid  Analysis  Method  of  Turbine  Engine  Oil:  Developed  a  rapid  colorimetric  method  for 

analyzing  turbine  engine  oil  for  titanium.  Present  instruments  only  provide  for  analysis  for  iron  which  is  considered  to 

be  the  primary  wear  metal  for  oil  analysis,  A  significant  percentage  of  newer  engines,  however,  exhibit  titanium  wear 
metal  in  their  oil.  The  system  developed  under  this  effort  provides  for  go-no-go  decisions  in  deplojnaent  situations  where 
norawl  spectrometric  oil  analysis  equipment  in  not  available.  The  snalyais  can  be  accomplished  in  sixteen  minutes  and  it 
details  both  iron  and  titanium  which  are  two  major  wear  metals  in  the  lubricating  system  of  the  primary  deployable  aircraft 
used  by  the  Tactical  Air  Command  and  United  States  Air  Force  in  Europe. 

(7)  (U)  Liquid  Droplet  Radiation  for  Space  Applications:  Completed  the  evaluation  of  this  innovative  idea  for  a 
heat  rejection  system  for  space  that  is  far  lighter  and  less  vulnerable  to  single  point  failure  than  the  conventional 
radiators  currently  in  use.  The  concept  has  potential  for  both  nuclear  and  non  nuclear  space  power  system  applications. 
Moreover,  it  appears  that  near  term  applications  of  the  concept  is  possible  for  heat  rejection  use  in  a  space  cryogenic 
storage  system. 

(8)  (U)  Silicon  Carbide  Reinforced  Aluminum  Structure:  Demonstrated  that  the  superplastic  formability  of  silicon 
carbide  reinforced  7473  aluminum  is  sufficient  to  form  structural  parts.  The  material  formed  contains  approximately  13 
volume  percent  silicon  carbide  and  is  27  percent  stiffer  than  conventional  aluminum.  A  study  applying  this  material  to  the 
Bl-B  environmental  control  system  door  showed  33  percent  acquisition  cost  savings  in  one  concept  and  31  percent  weight 
savings  in  another. 

(9)  (U)  Advanced  3D  Materials:  Demonstrated  the  feasibility  of  using  advanced  3D  automated  weaving  technique  to 
generate  advanced  heatshield  material.  A  convective  heating  computer  code  was  used  to  calculate  the  heat  transfer 
distribution  and  thickness  requiresM>nts  for  measuring  reentry  vehicle  heatshield.  Preforms  were  designed  and  fabricated 
with  varying  windwatd  and  leeward  wall  thickness.  An  external  but  integral  carbon  composite  layer  was  produced  by  using 
radiant  pyrolysis  during  during  processing.  This  radiant  approach  permits  a  gradual  change  in  matrix  resin  content  with 
depth  thereby  yielding  a  more  ablation  resistant  outer  surface  and  an  insulative  inner  surface. 
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Program  Element:  ftllOlF _ 

DOD  Mission  Area:  #510  -  Defense  Reaearch 


Title:  In-Houae  Laboratory  Independent  Reaearch 
Budget  Activity:  #1  -  Technology  Bare  ™ 


(10)  (U)  Troubleahooting  Procedures  Baaed  on  Sneak  Circuit  analyaia:  Developed  procedurea  for  using  sneak 

circuit  analysis  products  as  a  baaia  for  fault  isolation  procedurea  for  two  malfunctions  of  the  P-16  flight  control 
system.  The  test  results  indicated  that  the  sneak  circuit  data  base  and  procedures  developed  provide  an  effective  baaia 
for  development  of  fault  isolation  trees. 


(11)  (U)  Liquid  Hetal  Arc  Heater  Production  of  Titanium:  Deatonstrated  the  feasibility  of  a  plasma  process  using 

the  sodium  reduction  of  titanium  tetrachloride  to  produce  pure  titanium  metal  and  its  alloys.  This  process  is  highly 
promising  and  has  the  potential  ability  to  replace  conventional  batch  technology  by  a  one-step,  continuous  process  with  the 
prospect  of  a  higher  purity  product. 


The  distribution  of  #12.624  million  for  FT  1983  was  approved  by  the  Assistant  Secretary  of  the  Air  Force  for  Research, 
Development  and  Logistics.  The  Laboratory  Directors  will  again  select  projects  of  high  promise  to  be  supported.  The 
program  in  FY  1984  will  continue  as  in  FY  1983. 


8.  (0)  PROJECTS  OVER  #10  MILLION  IN  FY  1984:  Not  Applicable 


FT  1904  BDTiB  DESCRIPTIVE  SUMMARY 


Program  Element :  #61102F  Title:  Defense  Reeearch  Sciences 

DOD  Mission  Areal  /510  Defense  Research  Budget  Activity:  #1  Technology  Base 

1.  (U)  RESOURCES  (PROJECT  LISTIM)t  ($  In  Thousands) 


Total 


Project 

n  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Humber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

136,179 

155,000 

180,888 

198,021 

Continuing 

Not  Applicable 

2301 

Physics 

14,678 

14,578 

18,838 

19,237 

2303 

Chemistry 

13,798 

16,853 

18,623 

18,958 

2304 

Mathematics 

12,660 

14,709 

18,003 

20.327 

2309 

Electronics 

16,163 

14,996 

22,136 

22,534 

2306 

Materials 

18,085 

19,148 

21,423 

21,808 

2307 

Mechanics 

20,521 

21,141 

23,804 

24,232 

2308 

Energy  Conversion 

9.316 

11,564 

12,878 

19,110 

2309 

Terrestrial  Sciences 

2,429 

2,563 

2,758 

2,807 

2310 

Atmospheric  Sciences 

8,900 

9.669 

10,358 

10,544 

2311 

Astronomy  and  Astrophysics 

5,276 

5,473 

5.859 

.  8,964 

2312 

Biological  and  Medical  Sciences  8,104 

8,518 

9,504 

12,675 

2313 

Humun  Resources 

6,249 

5,788 

6,704 

6,825 

2917 

University  Research  Instrumentation  -0- 

10,000 

10,000 

10,000 

20,000 

50,000 

2.  («) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION  NEED 

:  This  program  element 

supports 

the  entire  Air 

Force  research  effort 

and  includes  the  in-house  and  extramural  activities  in  industry  and  universities.  It  is  managed  by  the  Air  Force  Office  of 
Scientific  Research  (AFOSR),  the  organisational  element  of  Air  Force  Systems  Command  charged  to  plan,  implement  and  control 
the  Air  Force  Defense  Research  Sciences  program.  Typically,  about  20%  of  the  funds  are  expended  to  support  in-house 
research  in  the  technology  laboratories,  about  2*)%  supports  research  in  industry,  and  about  553C  of  the  funds  support 
research  in  universities.  The  principal  thrusts  of  the  research  program  are  in  the  areas  of  aerospace  structures  and 
aerodynamics;  materials;  propulsion  and  poser;  electronics;  directed  energy;  conventional  weapons;  terrestrial, 
atmospheric,  and  apace  sciences;  and  life  sciences.  Increased  funding  for  FT  1984  will  be  used  for  several  new  major 
initiatives,  some  growth  in  FT  1982  and  FT  1983  initiatives,  and  a  modest  growth  in  the  continuing  program.  Major  FY  1984 
initiatives  will  be:  (l)  Short  Wavelength  Laser  Sources  ($4.0  million,  Project  2301),  (2)  Reliability  of  Real  Systems 
($2.0  million.  Project  2304),  and  (3)  Optical  Signal  Processing  ($5.0  million,  Project  2305).  The  momentum  of  FY  1983 
space -directed  initiatives  in  space  propulsion  and  power,  spacecraft  structures  snd  materials,  spacecraft  image  processing, 
and  spacecraft  survivability  will  be  increased  in  FT  1984  by  a  growth  of  $5-0  million.  The  momentum  of  FY  1982  initiatives 
in  aerodynamics  of  fuel  efficient  aircraft  and  low  speed  take  off  and  landing,  weapon  system  automation,  manufacturing 
sciences,  and  chemical  defense  will  also  be  Increased  by  a  growth  of  $4.0  million.  Finally,  a  new  project  (2917)  which 
began  in  FY  1983  to  upgrade  and  modernise  research  equipment  in  the  university  community  will  be  continued  in  FY  1984 
($10.0  million).  All  programs  are  directed  toward  the  Improvement  of  Air  Force  technology,  the  initiatives  providing  funds 
for  nour  term  objectives  and  the  continuing  technical  program  providing  for  long  term  objectives. 
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Program  Element :  #61102? 

DOD  Mission  Areal  #510  Defense  Research 


3.  (U)  COM  PAR ISOM  WITH  FT  1983  DESCRIPTIVE  SUMMARY :  ($  In  Thousands) 


Title:  Defense  Research  Sciences 

Budget  Activity:  #1  Technology  Base 


TOTAL  FOR  PROGRAM  ELEMENT 


fy  1902 

Eatlaats 

135.999 


FY  1983 

Estimate 


FT  1984 

Estiaata 


1985 

Estimate 


165,858  178,048 


Additional 

to  Completion 


Continuing 


Total 
Estimated 
Coat _ 

Not  Applicable 


The  FT  1983  reduction,  froa  $165-9  million  to  $155-0  Billion,  along  with  the  requirement  to  fully  fund  the  FY  1983  OSD 
University  Research  Instrumentation  Program  to  upgrade  and  nodsrniia  rsssaroh  equipment  In  tha  university  oomaunlty  at  a 
$10.0  million  level  of  Investment,  has  resulted  In  delaying  new  starts  In  the  FY  1983  space-directed  Initiatives,  reducing 
the  planned  second  year  funding  for  the  FY  1982  Initiatives,  and  scaling  back  the  planned  continuing  program. 

4.  (U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 

5-  (u)  RELATED  ACTIVITIES :  Program  coordination  among  government  agencies  is  achieved  through  annual  interagency 

meetings  and  data  exchange  with  the  Army,  Navy,  National  Science  Foundation,  Department  of  Energy,  National  Aeronautics  and 
Space  Administration,  Federal  Aviation  Administration,  Defense  Advanced  Research  Projects  Agency,  Defense  Nuclear  Agency, 
and  other  Federal  research  activities.  Other  means  of  coordination  include  annual  briefings  to  the  Under  Secretary  of 
Defense  for  Research  and  Engineering,  attendance  at  technical  symposia  and  topical  reviews  covering  research  areas  of 
common  interest,  and  other  activities  such  as  the  Joint  Army-Navy-National  Aeronautics  and  Space  Administration-Air  Force 
Propulsion  Committee.  In  addition,  particularly  effective  coordination  is  accomplished  on  an  informal  basis  among 
Individual  Air  Force  program  managers  and  their  counterparts  in  other  agencies  or  with  scientists  whose  research  is 
supported  by  other  government  sources. 

6.  (U)  WORK  PERFORMED  BY :  The  Air  Force  basic  research  program  is  conducted  predominantly  under  extramural  grants  and 

contracts  with  academic  Institutions  and  industry.  The  entire  Air  Force  research  program,  extramural  and  in-housa,  is 
managed  by  the  Air  Force  Office  of  Scientific  Research,  Bolling  AFB,  DC.  Research  is  now  underway  in-house  at  the  Air 
Force  Wright  Aeronautical  Laboratories,  Wright-Patterson  AFB,  OH;  Air  Force  Armament  Laboratory,  Eglin  AFB,  FL;  Air  Force 
Weapons  Laboratory,  Klrtland  AFB,  NM;  Air  Force  Rocket  Propulsion  Laboratory,  Edwards  AFB,  CA;  Air  Force  Ceophysics 
Laboratory,  Hanacom  AFB,  MA;  Air  Force  Human  Resources  Laboratory,  Brooks  AFB,  TX;  Aerospace  Medical  Division,  Brooks  AFB, 
TX;  Frank  J.  Seiler  Research  Laboratory,  USAF  Academy,  CO;  and  the  Rome  Air  Development  Center,  Criffiss  AFB,  NY.  The  ter 
major  contractors  are:  Stanford  University,  Stanford,  CA;  Massachusetts  Institute  of  Technology,  Cambridge,  HA;  University 
of  California,  primarily  at  Berkeley  and  Los  Angeles,  CA;  SRI  International,  Menlo  Park,  CA;  Cornell  University,  Ithaca, 

NY;  University  of  Southern  California,  Los  Angeles,  CA;  University  of  Illinois,  Urbans,  IL;  Texas  Tech  University,  Lubbock, 
TX;  University  of  Arizona,  Tucaon,  AZ;  and  Carnegie-Mellon  University,  Pittsburgh,  PA.  In  total,  there  are  340  contractors 
with  1,100  contracts  or  grants. 

7-  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  This  program  element  has  thirteen  projects.  Four  of  these  projects, 
2309,  2311,  2312,  and  2313,  are  under  $10  million  in  FY  1984.  However,  full  descriptions  of  these  projects  are  Included 
below  to  provide  the  full  scope  of  the  Air  Force  Defense  Research  Sciences  Program. 
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Program  Element:  #61 102  F 

DOD  Mission  Ares!  iftilO  Defense  Research 

6.  (U)  PRO. I irt  2301  rhysics  (PROJECT  OVER  $10H  IN  PY  1984). 

A.  (U)  Project  Description:  All  Air  Force  systems,  froa  space  surveillance  systems  to  transport  aircraft,  are  deeply 
dependent  on  accurate  knowledge  of  the  underlying  physical  principles.  Whether  the  question  ix.  safety  and  reliability  of 
explosives,  the  ability  of  a  laser  weapon-guidance  beam  to  read  the  target  through  a  rain  shower,  or  aore  detailed 
understanding  of  combustion  processes  to  develop  a  more  powerful  fighter  aircraft  engine,  the  study  of  basic  physical 
processes  is  often  the  best  source  of  answers.  Continued  progress  and  prevention  of  technological  surprise  require  a 
dynamic  research  program  in  physics.  This  project  provides  scientific  information  to  the  technology  base  to  help  solve  Air 
Force  problems  in  new  weapon  systems  development,  electromagnetic  countermeasures,  nuclear  weapons  effects,  nondestructive 
and  nonintrusive  testing  and  analysis,  and  new  materials  development.  To  provide  the  necessary  scientific  knowledge,  work 
is  supported  in  optical  physics,  plasma  physics,  atomic  and  molecular  physics,  particle  beam  technology,  and  physics  of 
collective  phenomena. 

8.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  198?  Accomplishments;  (l)  High  extraction  efficiency  free  electron  lasers  were  experimentally 
deaorstrated  for  the  first  time.  A  three  percent  single  extraction  efficiency  was  demonstrated  at  10  microns  using  a 
suitable  variable  wiggler,  validating  the  theory.  A  free  electron  laser  is  believed  to  be  scalable  to  large  power  devices 
and  overall  efficiently  in  the  20-5031  range.  (2)  From  basic  microscopic  principles,  a  new,  fundamental  theory  of  ion-ion 
recombination  has  been  established  for  a  general  gas  density,  general  ion  density,  and  as  a  function  of  time.  This  is  a 
solution  to  a  long  outstanding  basic  theoretical  problem  and  has  direct  significance  in  a  number  of  technological  areas 
such  as  chemical  reactions  in  dense  gases  and  plasmas  and  development  of  high  energy  lasers.  (5)  Research  in  collective 
electromagnetic  effects  in  plasmas  has  led  to  the  highest  power  microwave  radiation  ever  produced  by  the  negative  mass 
instability.  This  source  offers  the  possibility  of  scaling  to  relatively  small  sizes  and  could  have  Important  uses  in 
communications,  radar,  electromagnetic  warfare,  and  directed  energy  systems.  (4)  A  new  theory  has  been  formulated  to 
describe  superconductors  with  the  highest  known  critical  magnetic  fields.  This  research  predicted  that  EuMogSg  is  a 
superconductor.  It  was  later  confirmed  experimentally.  This  is  an  important  tool  in  the  search  for  new  materials  that  can 
operate  in  a  much  wider  range  of  environmental  conditions. 

(2)  (1J)  FY  1983  Program:  Demonstration  of  recovery  of  the  energy  from  an  electron  beam  in  a  radio  frequency 
linear  accelerator  is  in  progress.  This  is  the  last  key  principle  in  the  feasibility  demonstration  of  high  efficiency, 
ultra  high  energy  free  electron  lasers  using  radio  frequency  linear  accelerators.  Funding  for  studies  of  the  generation  ox 
Incoherent  and  coherent  x-rays  has  been  increased  and  the  application  of  these  sources  to  material  studies  is  being 
initiated.  Pulned-power  studies  remain  level,  while  funds  for  specific  aspects  of  particle  acceleration,  propagation,  and 
detection  are  being  increased.  Funding  for  studies  of  countermeasures  to  particle  beams  has  been  increased.  The  thrust  in 
the  directed  energy  area  is  being  continued.  Hxphasis  is  being  shifted  from  collective  effects  acceleration  studies  to 
advanced  high  efficiency  radio  frequency  sources.  Propagation  experiments  (especially  ion  beam  propagation)  and 
pulsed-power  studies  (specifically  the  exploration  of  advanced  switching  concepts  such  as  plasma  instability  and 
optogalvanlc  switches)  are  being  expanded,  iSpace-based  prime  power  research  now  includes  such  basic  studies  as  dielectric 
behavior  at  hirh  temperatures,  advanced  thermodynamics,  high  energy  density  storage,  photovoltaics  and  photoionics,  and 
high-pressure  electrochemistry.  An  effort  in  collective  mechanisms  for  the  enhanced  production  of  radiation  is  probing  the 
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generation  of  radiation  fros  plasmas  at  frequencies  centered  about  the  soft  x-ray,  microwave,  and  millimeter  wave  regions 
of  the  electromagnetic  apectrua  and  emphasizes  research  relevant  to  potential  applications  in  communications,  radar, 
electromagnetic  warfare,  directed  energy  weapons,  nuclear  weapons  effects,  and  microcircuits  fabrication.  Increased 
support  In  the  quantum  and  statistical  theory  of  energetic  materials  is  being  applied  to  address  problems  in  high 
explosives  for  conventional  weapons  systems, 

(3)  (u)  EY  1964  Planned  Program  and  Baals  for  EY  19B4  BDTAE  Request:  Energy  recovery  studies  in  free  electron 
lasers  will  be  completed,  thereby  demonstrating,  individually,  the  feasibility  of  all  of  the  elements  necessary  for  high 
energy,  high  efficiency  devices  for  laser  weapons  and  other  applications  of  high  importance  in  the  immediate  future  of  the 
Air  Force,  rhotochemical  materials  processing  and  diagnostic  efforts  will  be  expanded,  adding  dramatic  power  to  the 
revolutionary  capabilities  which  miniaturised  electronic  devices  are  now  providing.  Research  will  be  continued  in  those 
scientific  areas  expected  to  contribute  to  the  development  of  directed  energy  weapons.  In  the  area  of  particle  beams, 
research  will  be  conducted  on  the  creation  and  neutralization  of  negative  ion  beams  for  exoatmospherlc  applications. 
Theoretical  studies  of  the  propagation  of  neutralized  and  ion  beams  from  the  exoatmospheric  region  into  the  atmosphere  are 
planned.  Advanced  particle  beam  research  areas  such  as  microparticle  acceleration  will  receive  new  emphasis,  as  will 
countermeasures  research.  Electron  propagation  research  will  be  phased  down  in  favor  of  ion/plasmoid  experimental  work. 
Pulaed-power  studies  will  remain  constant,  space-based  prime  power  generation  research  will  be  further  expanded,  and  funds 
for  aspects  of  particle  beam  acceleration  and  detection  will  be  increased.  The  preceeding  particle  beam  research  efforts 
are  important  factors  in  the  goal  of  rapidly  building  the  technology  base  for  making  practical,  effective  beam  weapons. 

The  plasma  phenomena  that  emerge  as  the  moat  promising  mechanisms  for  the  creative  production  of  radiation  will  be 
subjected  to  intensified  research.  This  research  will  lead  to  lighter,  more  compact,  more  efficient,  and  therefore  more 
widely  employable  transmitters  for  generating  the  shorter  wavelength  radiation  toward  which  the  world  is  rapidly  moving  for 
future  communication,  radar,  missile  guidance,  and  jamming  equipment.  Increased  emphasis  will  be  placed  on  relating  the 
fundamental,  microscopic  properties  of  explosives  to  the  macroscopic  behavior  of  interest  in  conventional  weapons  systems, 
striving  to  build  a  solid  scientific  knowledge  base  permitting  development  of  more  effective  ana  more  attack-resistant 
conventional  munitions.  New  emphasis  will  be  placed  on  investigation  of  vacuum  ultraviolet  and  x-ray  optical  materials  to 
enhance  the  development  and  utilization  of  coherent  optical  sources  at  these  wavelengths.  A  specific  initiative  will 
increase  funding  of  short  wave-length  laser  sources  to  capitalize  on  the  smaller,  more  compact,  and  more  powerful  potential 
inherent  in  short  wavelengths  and  their  use  in  weapons,  communications,  lithography,  and  other  coherent  radiation 
applications.  Specially  designed  free  electron  laser  accelerator  facilities  will  be  initiated  to  demonstrate  that  the 
elements  can  work  together  to  produce  high  energies,  and  'to  increase  the  number  of  separate  studies  which  can  be  performed 
to  address  numerous  scientific  problems.  An  expanded  effort  in  x-ray  sources  will  probe  the  basic  physics  necessary  for 
the  generation  of  directed  energy  at  x-ray  wavelengths.  In  addition,  increased  attention  will  be  given  to  the  development 
of  new  sources,  pumped  chemically,  in  the  visible  and  ultraviolet  spectral  regions. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Mot  applicable. 
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DoD  Mission  Aren:  #510  Defense  Research  Budget  Activity:  #1  Techno lo,"y  Hast- 

0.  (U)  PROJECT  250?  Chemistry  (PROJECT  OVER  $10M  IN  FY  1984). 

A.  (U)  Project  Description:  Advances  in  chemical  research  sill  underlie  future  advances  in  a  broad  range  of 
technologies.  The  Air  Force  program  is  designed  for  maximum  impact  on  the  highest  priority  requirements  in  the 
technologies  of  materials,  electronics,  weaponry,  power  generation  and  geo-envi romental  characterization.  Specific  topics 
include:  (l)  synthesis  and  characterization  of  materials  for  utilization  in  structural  composites,  lubricant  systems, 

sealants,  and  fluids;  (2)  atmospheric  chemistry  responsible  for  influencing  the  operational  Air  Force  environment;  (5) 
methods  for  synthesis  of  advanced  ingredients  for  rocket  fuels  and  explosives;  (4)  electrochemical  processes  important  for 
improved  batteries;  (5)  new  analytic  methods  for  utilization  in  combustion  diagnostics;  and  (6)  energy  conversion  processes 
fundamental  to  high  energy  laser  development. 


(1)  (U)  FY  1982  Accomplishments:  (l)  Itaat  progress  in  high  strength  ordered  polymer  fibers  yielded  tens  of 
pound  yields  of  the  strongest,  stiffest  known  synthetic  material  (up  to  25%  beyond  best  competitive  fibers).  Still  larger 
3cale  fiber  production  is  now  planned  under  exploratory  development.  Breakthroughs  in  ordered  polymer  synthesis  have 
afforded  almost  100%  conversion  of  starting  materials  from  liquid  crystalline  solutions  to  ordered  polymer  films  with  (two 
dimensional)  strength  comparable  to  best  (one  dimensional)  fibers.  (2)  A  new  class  of  isotropic  composites  ha3  been 
synthesized  and  evaluated  based  on  a  tailored  polymeric  matrix  reinforced  with  ceramic  particles  of  uniform  size,  spherical 
shape,  and  controlled  surface  purity.  While  the  strength  of  this  composite  \s  not  yet  as  high  in  the  preferred  direction 
as  conventional  fiber  laminated  composites,  the  advantages  already  achieved  are:  less  expensive  processing,  no 
delamination,  and  uniform  strength  in  all  directions.  (3)  Effective  design  and  optimum  operation  of  large-scale  hydrogen 
fluorine  chemical  lasers  require  the  detailed  understanding  of  how  reaction  energy  is  deposited  in  higher  rotational  states 
of  the  product.  Conventional  computer  models  of  lasers  consider  only  vibrational  energy  emission  at  3-4  microns.  Research 
in  energy  transfer  kinetics  has  revealed  that  all  future  modelling  must  consider  both  lasing  from  high-level  rotational 
states  and  longer  wavelength  emission  which  never  leaves  the  laser  cavity,  thus  limiting  the  measured  output  efficiency. 

The  associated  frequencies  can  be  absorbed  by  optical  coatings  which  are,  thereby,  heated  and  destroyed.  (4)  Earlier 
research  has  shown  that,  by  pyrolysis,  polymers  of  carbon-silicon-hydrogen  ( polycarbosi lanes)  can  be  transformed  in  high 
yield  to  a  high  purity,  ceramic,  silicon  carbide.  A  useful  technique  is  provided  for  low  cost  ceramic  and  ceramic/glass 
composite  materials.  This  discovery  exploits  the  chemical  analogy  of  the  common  organic  (carbon-based)  chemistry  with  lees 
common  inorganic  (silicon-based)  chemistry.  A  further  major  advance  has  been  the  discovery,  for  the  first  time,  of  a 
carbosilane  with  a  silicon-silicon  double  bond  analogous  to  the  common  place  carbon-carbon  double  bond.  The  carbon 
analogue  is  an  Important  baaiB  for  synthesis  of  practical  polymers;  the  same  eventual  payoff  is  foreseen  in  silicon 
compounds. 

(2)  (U)  FY  1983  Program:  Technical  emphasis  continues  in  four  areas:  molecular  kinetics,  non-metallic 
structures,  surface  dependent  properties,  and  synthesis.  Included  in  molecular  kinetics  are  the  rates  and  mechanisms  of 
chemical  reactions,  the  dynamics  of  energy  transfer  processes,  and  applied  spectroscopy  for  chemical  analysis.  Application 
of  this  research  is  found  In  the  prediction  of  the  spectral  range  of  atmospheric  background  radiation  in  the  infrared  in 
order  to  optimize  space  surveillance  systems.  The  Barae  scientific  approaches  are  exploited  in  development  of  optimum 
performance  high  energy  chemical  lasers  to  emit  visible  as  well  as  infrared  radiation.  Non-metallic  structures  research 
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addresses  polymers,  ceramics,  and  glass  including  advanced  concepts  in  composite  materials.  Molecular  reinforced  polymer 
composites,  in  films  and  bulk  structures,  are  under  investigation.  New  emphasis  is  placed  on  low  density,  rigid, 
dimensionally  stable  glass-ceramic  composites  for  large  spacecraft  structures.  Parallel  efforts  are  underway  in  analytical 
characterisation  of  structural  response  and  new  concepts  for  active  and  passive  control.  The  program  in  surface  dependent 
properties  addresses  oxidation  resistances,  lifetime  limits  to  optical  coatings,  and  the  surface  effects  in  electrodes  and 
thin  film  electronic  devices.  Research  in  synthesis  is  directed  at  storable,  energetic  propellant  ingredients; 
processible,  higher  performance  composite  matrix  resins;  and  advanced  hydraulic  fluids  with  controlled  viscosity  and  high 
temperature  stability. 

(5)  (U)  FT  1984  Planned  Program  and  Basis  for  FT  1984  RDTAE  Request;  The  initiative  investment  in  materials  and 

structures  for  spacecraft  will  continue  along  with  the  core  investment  in  the  four  general  topics  given  above.  The 
relative  investment  will  grow  in  surface  chemistry  with  broadly  applicable  research  on  surface  structures,  adsorption,  and 
diffusion.  Understanding  these  phenomena  will  afford  future  advances  in  higher  speed,  submicron  scale  integrated 
circuits.  Research  in  polymers  will  consider  the  molecular  basis  for  electrical  conductivity  and  the  potential  of  polymers 
for  electronic  devices  with  circuit  elements  at  scales  of  hundredths  of  microns.  Past  accomplishments  in  three-dimensional 
polymer  ceramic  composites  will  be  extended  to  include  stronger  matrix-particulate  interactions  and  new  ceramic 
reinforcement  materials.  Rew  concepts  for  short  (visible)  wave-length  chemical  lasers  will  be  explored  based  on 
collisional  energy  transfer  from  an  energised  reaction  product  to  a  second  emitting  species  in  the  gas  phase.  This 
research  will  provide  the  basis  for  future  laser  weapons  that  are  more  efficient,  powerful,  and  lighter  weight  than 
infrared  systems  currently  under  development.  Research  in  electrochemistry  will  emphasize  electric  field  effects  on 
electrode  surfaces  and  in  transport  mechanisms  in  electrolytes  for  future  battery  systems  of  increased  reliability  and 
lower  weight  than  present.  Successful  transition  of  research  in  molecular  self-reinforced  structural  composites  to 
development  will  permit  growing  programs  in  new  polymers  for  non-linear  optical  materials  for  signal  processing  and  new 
raicrochemical  approaches  to  the  process  science  of  high  strength,  lightweight  ceramic  composites.  These  composites  will 
provide  a  revolutionary  new  structural  material  for  application  in  turbine  engine  hot-section  components  as  will  as  load 
bearing  structures  for  on-demand  transatmospheric  flight  vehicles. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Hot  applicable. 

10.  (U)  PROJECT  2704  Mathematics  (PROJECT  OVER  $10M  yy  1984). 

A.  (U)  Project  Description:  The  research  in  mathematical  sciences  seeks  discoveries  of  mathematical  and 
computational  ideas  that  provide  understanding  and  solve  problems  of  critical  importance  to  the  Air  Force.  The  topics 
cover  a  very  wide  range,  from  immediate  practical  concerns  of  computation  and  software  production  to  the  investigation  of 
general  concepts  in  artificial  intelligence  and  mathematical  turbulence.  Applications  of  the  results  include  control  of 
aerospace  systems;  aerodynamic  design  of  aircraft,  missiles,  or  other  weapons;  efficient  production  of  large-scale 
we  11 -documented  computer  programs  and  software;  communication  and  information  theory;  artificial  intelligence  in 
surveillance  systems  or  in  independent  weapons;  reliability,  availability,  and  maintainability;  and  the  allocation  of 


resources  In  logistic  or  operational  activities.  The  research  is  divided  into  six  program  areas:  control  theory,  computer 
science,  computational  mathematics,  physical  mathematics,  probability  and  statistics,  and  system  theory. 


(1)  (U)  FY  1982  Accomplishments:  (l)  A  new  and  different  statistical  approach  based  on  Bayesian  techniques  has 
been  applied  to  the  planning  of  the  MX  flight  test  program.  This  new  teohnlque  reduced  the  number  of  planned  test  flights 
in  Fhase  I  from  36  to  25  and  simultaneously  increased  the  confidence  level  to  be  obtained  for  the  test  results  from  T2%  to 
935f •  The  savings  to  the  Air  force  by  using  this  approach  in  Phase  I  is  estimated  to  be  more  than  $250M,  and  even  greater 
savings  are  anticipated  by  using  the  same  approach  in  the  succeeding  phases  of  the  MX  flight  test  program.  This  kind  of 
approach  should  have  applications  in  testing  a  wide  variety  of  Air  Force  systems.  (2)  3 parse  matrix  methods  have  been 
established  to  provide  speed  Increases  of  an  order  of  magnitude  or  better  in  massive  computations  carried  out  on  vector 
processors  used  in  the  largest  and  most  expensive  scientific  computations.  One  of  these  methods  has  been  integrated  into 
the  SPICE  2  electronic  circuit  analysis  program,  which  is  employed  in  the  design  of  very  large  scale  integrated  circuits. 

A  speed-up  in  computation  of  a  factor  of  six  has  already  been  obtained  for  a  circuit  with  about  }00  active  elements; 
factors  of  ten  or  better  are  expected  for  large  circuits  with  about  a  thousand  elements.  Routine  calculations  that  would 
take  a  day  of  supercomputer  time  can  now  be  done  in  a  few  hours  with  the  savings  of  tens  of  thousands  of  dollars  for  each 
calculation.  (f)  Solitons  are  isolated  waves  that  occur  as  solutions  in  a  variety  of  systems  described  by  nonlinear 
partial  differential  equations.  Examples  are  pulses  of  light  in  fiber  optica,  oscillations  within  Josephson  junctions,  and 
coupled  field-electron  waves  in  crosaed-field  microwave  amplifiers.  Since  the  systems  are  nonlinear,  they  are  very 
difficult  to  understand;  and  progress  has  been  slow.  Recently  a  technique  called  the  inverse  scattering  transform  has  been 
extended  to  describe  solitons  in  two  3pace  dimensions.  The  insights  that  lead  to  this  extension  should  apply  to  3olitons 
in  three  space  dimensions  and  promise  a  much  better  understanding  of  these  nonlinear  processes. 

(2)  (U)  FY  1985  Program:  A  major  new  initiative  is  being  undertaken  to  use  computer  science  methods,  including 
artificial  intelligence,  synergistically  with  human  visual  techniques  and  optical  processing  to  investigate  research 
problems  in  Image  understanding.  A  particular  focus  of  this  thrust  is  the  processing  of  images  from  spacecraft.  The 
initiative  investigating  artificial  intelligence  methods  for  autonomous  systems  that  can  sense,  reason,  and  act  alone  is 
continuing.  Significant  emphasis  in  the  computer  science  program  is  on  the  exploration  of  techniques  for  rapid  computer 
assisted  software  development  and  on  fundamental  algorithms  for  the  analysis  and  design  of  very  large  scale  integrated 
circuit  layouts.  Reliability  is  a  significant  focus  of  the  work  in  probability  and  statistics,  in  preparation  for  an 
initiative  in  this  topic  in  FY  1984.  The  emphasis  in  stochastic  processes  is  maintained,  with  work  in  nonparametric  signal 
processing  playing  an  important  role.  Multivariate  analysis  continues.  Computational  mathematics  with  a  concentration  on 
the  study  and  development  of  algorithms  suitable  for  vector  processors  and  highly  parallel  computing  machines  occupies  an 
increasing  part  of  the  resources  of  the  pro.  t.  Closely  related  work  in  numerical  grid  generation  continues.  New  efforts 
are  starting  in  distributed  control  theory  wuh  potential  application  to  flexible  space  structures  or  to  deformable  mirrors 
for  lasers.  Challenging  problems  involve  finding  good  methods  for  controlling  systems  with  many  degrees  of  freedom  using 
approximations  with  few  degrees  of  freedom.  Funding  is  increased  in  the  study  of  essentially  nonlinear  models  of  physical 
processes.  Tint  main  emphasis  is  on  solitons,  bifurcation,  and  chaos.  Numerical  experimentation  defines  appropriate 
mathematical  properties  for  study.  Applications  of  recent  advances  in  difforential  geometry  to  engineering  system  theory 
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are  being  studied,  and  new  efforts  include  research  on  techniques  for  achieving  high  performance  digital  filters  with  small 
numbers  of  taps  for  Implementation  by  charge  coupled  devices. 

(3)  (U)  ft  1984  Planned  Program  and  Basis  for  FY  1984  RDTdE  Request:  A  new  initiative  will  be  devoted  to  the 
study  of  more  realistic  models  of  the  mechanisms  of  failure,  repair,  and  replacement  of  components  and  subsystems  used  by 
the  Air  Force.  The  aim  is  to  corns  to  grips  with  central  problems  that  have  caused  estimates  of  total  life  cycle  costs  to 
be  low  by  an  order  of  magnitude  or  more.  The  models  will  include  effects  of  gradual  degradation  of  components;  of  partial 
or  incomplete  repair;  of  replacement  by  components  that  may  be  better,  worse,  or  Just  different  from  new;  of  intermittent 
destructive  shocks  to  the  system;  and  of  dormancy.  Promising  ideas  that  have  been  discovered  by  Air  Force  supported 
research  in  this  topic  will  be  exploited.  Results  in  this  area  should  help  significantly  in  understanding  and  reducing 
life  cycle  costs.  The  work  on  development  of  stochastic  theory  and  its  applications  in  nonperametric  signal  processing 
will  continue,  and  multivariate  statistical  studies  will  hold  steady-  The  emphasis  on  fast  algorithms  for  pipeline  and 
highly  parallel  computers  will  continue  in  preparation  for  the  FY  1985  initiative  in  this  area.  Computer  architectures 
that  fit  the  needs  of  promising  algorithms  will  be  sought.  The  applications  of  computation  to  partial  differential 
problems  in  three-dimensional  space  will  serve  as  a  motivator  for  much  of  the  computational  research.  The  studies 
undertaken  in  the  initiatives  on  image  understanding  «  .i  autonomous  systems  will  continue.  The  image  understanding 
initiative  aims  to  advance  the  science  needed  for  auijmatic  analysis  of  images  from  space-based  sensors;  the  autonomous 
systems  initiative  seeks  foundations  for  the  design  of  intelligent  Air  Force  weapon  systems  that  can  sense,  decide,  and  act 
independently.  New  work  on  communication  issues  related  to  computer  security  is  anticipated.  New  emphasis  is  expected  in 
data  management  systems  including  intelligent  interfaces  and  techniques  for  representing,  and  algorithms  for  searching 
diverse  data  including  free  form  text,  graphics,  image,  and  voice.  Distributed  systems  in  control  theory  will  receive  more 
emphasis,  and  studies  in  decentralized  control  are  planned.  In  this  and  related  topics,  control  algorithms  that  can  be 
effectively  implemented  on  microprocessors  will  get  more  attention.  Communication  between  computers  will  receive  increased 
support.  This  area  is  becoming  Important  in  communication,  command,  and  control.  The  possibility  for  fault  tolerant 
design  in  very  large  high  speed  integrated  circuits  will  be  investigated.  In  chaos,  bifurcation,  and  solitons,  the  funding 
is  anticipated  to  remain  about  constant. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

11.  (U)  PROJECT  2105  Electronics  ( PROJECT  OVER  $10M  IN  FY  1984). 

A.  (U)  Project  Description:  The  electronic  research  program  provides  the  fundamental  knowledge  required  to  a-'vance 
the  Air  Force  capabilities  in  surveillance,  guidance  and  control,  information  and  signal  processing,  communications,  and 
command  and  control.  These  topics  include  optical  signal  processing  for  target  recognition  and  terminal  guidance;  compound 
semiconductor  devices  for  high  speed  digital  signal  processing  and  for  microwave  power  generation;  electromagnetic 
propagation;  antennas;  target  signatures;  microwave  tube  science;  magnetostatic  and  electro-acoustic  analog  signal 
processing  devices;  integrated  optics  for  advanced  gyroscopic  sensors;  robust  communications  techniques  for  command  and 
control:  and  nuclear  radiation  hardening. 
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B.  (II)  Program  Accompl iohmentn  and  Future  Efforts; 

(l)  (Ij)  FY  19 62  Accomplishments:  (l)  A  new  type  of  transistor  has  been  fabricated  that  offers  improved 
reliability  and  radiation  hardness  compared  to  conventional  gallium  arsenide  field  effect  transistors.  The  new  device  uses 
alloys  of  gallium  arsenide  and  aluminum  arsenide  to  eliminate  metal  to  semiconductor  contacts  that  arc  a  major  reliability 
problem  in  conventional  high  speed  transistors  for  radar  and  microwave  communications.  (2)  A  simple,  and  hence  high  speed, 
method  has  been  discovered  for  calculating  phase  adjustments  to  large  airborne  antenna  arrays  that  can  correct  for 
geometric  distortions  due  to  flexing  of  the  airframe.  This  should  allow  spreading  the  antenna  elements  along  the  entire 
fuselage,  resulting  in  much  higher  resolution  radar  images  than  can  be  obtained  from  the  small  rigid  arrays  currently  in 
use  for  reconnaissance  and  surveillance.  (3)  A  new  type  of  high  efficiency  lens  has  been  demonstrated  for  focusing  laser 
beams  in  integrated  optics  circuits.  The  new  len3  uses  diffraction  effects  from  an  easily  fabricated  «rray  of  curved 
grooves  to  produce  sharply  focussed  laser  spots  with  very  little  loss  of  light  compared  to  complex  refractive  lenses.  This 
advance  will  greatly  lower  the  cost  of  fabricating  integrated  optical  circuits  for  electronic  warfare  and  surveillance 
systems.  (4)  Cosmic  rays  have  caused  upset  of  computers  and  other  electronics  in  space  satellites  in  recent  years.  It  wan 
feared  that  this  ionizing  radiation  would  limit  the  complexity  of  integration  that  could  be  installed  on  spacecraft.  A 
detailed  study  of  the  phenomena  has  now  revealed  the  unexpected  result  that  these  deleterious  effects  reach  a  limit  at 
about  the  present  complexity  of  computer  memory  circuits  and  will  diminish  in  harmfulnes3  as  greater  complexity  circuits 
become  available. 

(?)  (ll)  FY  1983  Program:  The  research  initiative  on  manufacturing  science  that  was  begun  in  late  FY  190?  has 

reached  full  strength,  with  centers  of  excellence  established  at  Stanford  University  and  the  University  of  Michigan  to 
perform  research  on  robotics  for  the  assembly  and  test  of  small  hatch  lots  of  aerospace  assemblies.  Mechanisms  for  strong 
interaction  with  the  aerospace  industry  were  established  via  industry  advisory  boards  and  provisions  for  visiting 
industrial  scientists  at  the  centers.  The  research  thrust  on  ul tra submicron  electronics  concentrates  on  increasing  the 
capability  to  measure  and  characterize  electronic  circuits  and  materials  when  the  dimensions  of  the  circuit  features  are 
smaller  than  the  10,000  angstrom  goal  of  the  Very  High  Speed  Integrated  Circuit  Program.  Analysis  techniques  capable  of 
100  angstrom  spatial  resolution  and  time  resolutions  cf  sub-picoseconds  are  being  pursued.  A  strong  research  effort  is 
being  conducted  to  advance  analogue  signal  processing  devices  and  circuits.  In  addition  to  the  surface  acoustic  wave  and 
magnetostatic  wave  research,  new  programs  in  sub-surface  acoustic  wave  processors  and  superconducting  processors  are  being 
conducted  with  emphasis  on  devices  suitable  for  operation  in  intense  jamming  and  electronic  countermeasures  envi ronments. 
Research  on  fiber  optic  ring  laser  gyroscopes  is  shifting  to  improving  their  long  term  stability  now  that  major 
breakthroughs  have  been  made  in  their  short  term  stability.  These  devices  offer  the  potential  for  better  accuracy  of 
aircraft  navigation  and  ruggedness  and  compactness  compatible  with  application  to  missile  guidance. 

(3)  (U)  FY  1964  Planned  Program  and  Dasia  for  FY  1904  RDT&E  Request:  A  major  new  thrust  will  be  initiated  to 

pursue  optical  and  superconducting  signal  processing  circuits  having  the  capability  to  preprocess  massive  volumes  of  data 
prior  to  input  into  digital  integrated  circuits  of  the  type  being  advanced  under  the  Very  High  Speed  Integrated  Circuit 
Program.  The  optical  processing  research  will  build  on  a  base  of  knowledge  established  in  prior  years  on  optical  signal 
processing  that  has  shown  the  potential  of  these  techniques  to  process  many  streams  of  data  in  a  parallel  fashion  to 
achieve  extremely  great  throughput.  Superconducting  analogue  circuits  have  shown  a  similar  throughput  potential  because  of 
their  great  speed  and  very  low-power  consumption.  Materials  research  will  be  conducted  to  support  the  device 
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investigations,  especially  on  optical  polymers,  superconductor-insulator  junctions,  and  on  laser  assisted  fabrication  and 
alteration  of  signal  processing  devices.  Primary  applications  of  this  research  initially  include  command,  control, 
communications,  and  intelligence,  where  fixed  installations  are  necessary;  and  eventually  tactical  reconnaissance  and 
weapon  delivery  as  the  signal  processors  become  more  compact  and  lightweight.  Research  on  electronic  warfare  will  be 
expanded  significantly.  Topics  of  high  interest  to  advanced  countermeasures  techniques  will  be  studied  including  deception 
jamming,  terrain  scattering,  and  antenna  characterization.  It  is  planned  to  revitalize  the  university  based  research  in 
support  of  this  important  defense  topic. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

1?.  (U)  PROJECT  2306  Materials  (PROJECT  OVER  $10M  IN  FY  1984)* 

A.  (U)  Project  Description:  The  goal  of  the  Air  Force  materials  research  program  is  improved  performance,  cost,  and 
reliability  of  both  structural  materials  and  electronic  materials  through  fundamental  knowledge  of  the  science  underlying 
the  application  of  these  materials  to  Air  Force  missions.  The  structural  materials  research  program  atudies  a  broad  range 
of  material  properties  such  as  strength,  fatigue  resistance,  and  corrosion  resistance  of  airframe  and  turbine  engine 
materials  with  primary  emphasis  on  titanium,  aluminum,  and  nickel  based  alloys  as  well  as  ceramics.  A  strong  program  of 
research  in  non-destructive  evaluation  of  these  materials  complements  research  on  improved  properties.  Tne  electronic 
materials  research  program  is  concerned  with  semiconductor,  optical  and  magnetic  materials  of  interest  for  avionics, 
surveillance,  communicatlona,  guidance,  and  electronic  warfare.  Emphasis  is  placed  on  compound  semiconductors, 
superconductors,  surface  acoustic  wave  and  magnetostatic  wave  materials,  fiber  optic  and  integrated  optic  materials,  and 
high  purity  quartz  for  time  and  frequency  standards.  An  increasing  program  of  research  on  reliability  of  semiconductors 
and  on  their  radiation  hardness  complements  the  research  on  improved  properties. 

B.  (U)  Program  Accomplishments  and  Future  Efforts] 

(l)  (U)  FY  19Q2  Accomplishments;  (l)  A  large  number  of  cyclic  fatigue  failures  In  gas  turbine  engines  originate 

at  local  stress  points  such  as  notches  and  boltholes.  An  explanation  based  on  high  temperature  stress  studies  has  been 
found  for  the  reduced  life  of  these  parts  compared  to  smooth  test  eamples.  This  finding  will  greatly  Improve  the  service 
life  predictions  for  such  components.  (2)  A  major  advance  has  been  achieved  in  the  ability  to  analyze  the  electrical  and 
physical  characteristics  of  material  surfaces  through  ths  demonstration  of  a  high  resolution  (200  angstrom)  ion 
microscope.  The  contrast  in  the  images  is  very  sensitive  to  crystallographic  and  topologic  features  of  the  surfaces  and  is 
expected  to  provide  a  powerful  new  tool  for  analysis,  not  only  In  structural  materials  and  electronics,  but  also  In  other 
fields  such  as  biology  and  medicine.  (5)  A  method  of  depositing  inorganic  photoresists  has  bean  established  that  allows 
their  use  in  integrated  circuit  fabrication  in  the  same  manner  as  conventional  organic  photoresists,  namely  by  coating  the 
semiconductor  wafer  with  a  liquid  nolution  and  spinning  the  wafer  at  high  speed.  Significant  savings  In  circuit  costa  as 
well  aa  wholly  new  circuit  geometries  are  conceivable  using  this  new  technique.  (4)  Flouride  glasses  have  been 
synthesized  that  exhibit  a  very  wide  range  of  transparency,  making  them  very  attractive  for  optical  radomes  and  windows  for 
aircraft  and  missiles  whose  sensor  systems  may  include  visible  television  cameras  as  well  ns  infrared  viewers  or  seekers. 
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Further  theoretical  research  in  support  of  the  material  synthesis  program  has  produced  an  accurate  theory  for  identifying 
the  most  promising  ranges  of  glass  compositions  to  be  explored  for  further  exploitation  of  these  glasses. 

(2)  (U)  FT  19f)3  Program:  A  new  research  effort  is  beginning  on  improving  the  survivability  of  satellites 
through  greater  resistance  to  laser  radiation  and  improved  convertness.  This  initiative  is  investigating  novel  materials 
for  the  absorption  and  dissipation  of  high  energy  laser  radiation  to  determine  the  likely  limits  of  protection  to 
spacecraft  that  can  be  provided  by  a  sacrificial  sheild.  Effects  of  dazzle  and  obscuration  resulting  from  ablation  of  the 
shield  in  a  space  vacuum  environment  is  being  analyzed.  In  addition,  materials  that  can  obscure  a  satellite  from  optical, 
infrared,  radar,  and  millimeter  wave  sensors  are  being  sought  to  hamper  detection  by  surveillance  systems  and  to  confuse 
terminal  homing  anti-satellite  weapons.  The  structural  materials  research  concentrates  on  life  limiting  futigue, 
corrosion,  and  cracking  properties  of  high  temperature  materials  to  enhance  service  life  of  airframes  and  turbine  engines. 
The  metals  processing  breakthrough  in  die  design  is  being  extended  to  prediction  of  forging  parameters  for  more  complex 
part  shapes  to  reduce  the  current  long  lead  time  for  tooling  and  forging  dies. 

(3)  (U)  FT  1984  Planned  Program  and  Basis  for  FT  1984  RDTAE  Request:  Research  in  FT  1984  will  concentrate  on 
metals  and  ceramics  with  potential  for  improved  high  temperature  gas  turbines  for  greater  thrust-to-weiglit  ratio  aircraft 
engines  giving  improved  aircraft  maneuverability  and  fuel  efficiency.  Non -destructive  evaluation  research  will  be 
conducted  to  increase  the  service  life  and  reliability  of  aircraft  engines  and  airframes,  especially  those  using  the  new 
composite  materials  that  have  high  strength  and  low  weight.  Powder  metallurgy  research  will  seek  increased  engine 
durability  and  reduced  need  for  critical  materials.  Semiconductor  device  research  on  compound  semiconductors  will  be 
redirected  from  characterization  and  processing  of  bulk  gallium  arsenide  to  growth,  characterization,  and  processing  of 
multilayer  compounds  for  high  frequency  microwave  sources  and  high  speed  digital  signal  processors  to  enable  future 
avionics  to  function  in  a  hostile  electronic  warfare  environment.  Optical  detector  materials  will  be  improved  for 
surveillance  optics,  missile  seekers,  and  fiber  optic  communications  systems.  Hesearch  in  optical  storage,  optical 
processing  and  electrooptics  will  be  increased  to  enhance  our  capability  to  process  large  volumes  of  data  in  real  time 
tactical  situations.  Materials  research  will  be  conducted  to  improve  the  survivability  of  satellites  against  liner  attack 
and  other  anti-satellite  threats. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

13.  (U)  PROJECT  2307  Mechanics  (PROJECT  OVER  $10M  IN  FT  1984). 

A.  (U)  Project  Description:  Mechanics  research  provides  fundamental  knowledge  pertaining  to  aerodynamics  and 
structural  principles  required  for  improving  the  efficiency,  effectiveness,  and  safety  of  current  and  future  Air  Force 
aerospace  vehicles,  and  civil  engineering  technology  for  field  installations.  Investigations  are  conducted  in  fluid 
mechanics,  solid  mechanics,  flight  dynamics,  and  soil  and  field  structure  mechanics.  As  we  look  toward  the  future,  we  see 
the  need  for  more  flexible  and  maneuverable  aircraft  with  active  controls  which  will  be  more  fuel  efficient  and  reliable, 
and  capable  of  operating  from  shortened  or  damaged  runways.  We  see  larger,  more  flexible  spacecraft  requiring  accurate 
figure  control  and  pointing  accuracy.  These  needs  indicate  research  directions  in  understanding  flow  and  drag 
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characteristic:!  in  fluid  mechanics,  lighter  weight  structures,  and  structural  dynamic-control  interactions.  Tin-  results  of 
this  work  provide  the  generic  nerodynnmic  and  structural  technologies  with  new  insights  and  concepts  necessary  to  assure 
the  design  and  production  of  superior  aerospace  weapon  systems  and  installations. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (11)  FT  1962  Accomplishments:  (l)  An  understanding  of  the  behavior  of  vortical  structures  which  are  produced 
in  the  shear  layer  of  an  impinging  turbulent  jet  and  which  serve  as  the  source  of  large  amplitude  pressure  fluctuations  and 
resultant  aerodynamic  noise  has  been  e-  o.oited  to  optimize  the  design  of  a  3paee-based  chemical  laser  configuration.  A 
knowledge  of  the  acoustic  feedback  process  which  can  initiate  near  the  impingement  surface  and  lead  to  flow  resonance  has 
aided  designers  of  the  novel  laser  cavity  which  employs  a  reflecting  ahroud  to  achieve  a  50?  volume  reduction  over  other 
competitive  configurations  and  a  savings  of  20?  in  ahroud  weight.  (?)  A  numerical  prediction  technique  has  been 
demonstrated  for  interfering  bodies  in  supersonic  flow  in  which  the  effects  of  reflected  shock  waves  dominate.  This 
solution  of  the  Euler  equations  includes  logic  for  shock  fitting  and  for  handling  the  transition  from  regular  shock 
reflections  to  Mach  reflections.  Its  accuracy  has  been  established  through  comparisons  with  experiment  for  flow  past  an 
axiaymmetric  body  in  close  proximity  to  a  flat  plate.  This  research  provides  the  basis  for  development  of  engineering 
methods  *n  predict  the  aerodynamic  characteristics  of  aircraft  with  stores  in  supersonic  flight.  (5)  A  new  experimental 
methodology  has  been  developed  using  optical  interferometry  for  determining  high  resolution  three-dimensional  crack  front 
geometry.  This  crack  front  geometry  data  differs  significantly  from  the  predicted  geometry  using  linear  analysis,  and 
provides  the  basis  for  accurate  nonlinear  modeling  of  crack  tip  behavior.  (4)  The  effects  of  changes  in  the  state  of 
stress  in  a  soil  mass  on  measured  values  of  dynamic  soil  properties  have  been  demonstrated,  and  predictive  models  have  been 
formulated  for  wave  propagation -velocities  and  moduli  of  dry  sands.  Experimental  results  obtained  under  three-dimensional 
stress  states  reveal  that  only  the  stress  component  in  the  direction  of  wave  propagation  affecto  compressive  wave 
velocity.  Similarly,  only  stress  components  in  the  directions  of  particle  velocity  and  wave  propagation  affect  shear  wave 
transmission.  This  insensitivity  to  out  of  plane  stress  components  has  not  previously  been  accounted  for  in  missile  site 
analyses. 

(2)  (U)  FT  1993  Program:  The  FT  1982  initiatives  in  fuel  efficient  aircraft  and  low  speed  take-off  and  landing 
are  being  emphasized.  In  fluid  mechanics,  research  in  the  tranBonic  regime  is  focusing  on  three-dimensional  flows  with 
strong  shock  waves  and  significant  viscous  interaction  effects.  Funding  of  experimental  characterization  of  turbulence 
structure  and  laminar-turbulent  transition  has  decreased  slightly  to  accommodate  increases  in  anslytical  modeling  and 
computation  of  turbulence.  Emphasis  in  computational  grid  generation  procedures  is  on  adaptive  gride  which  maintain  the 
most  dense  portions  of  the  grid  In  regions  of  large  gradients  as  the  solution  evolves.  In  internal  fluid  dynamics, 
emphasis  Is  on  computational  methods  for  flows  through  complex  geometries  and  on  time  dependent  flow  in  axial  flow 
c-ompreaaors.  The  solid  mechanics  program  is  implementing  an  initiative  in  flexible  spacecraft  materials  and  structures. 
Included  are  identification  and  modeling  of  structural  response  mechanisms  for  the  dynamic  environment  of  global  vibration 
modes  and  wave  propagation*  These  mechanisms  are  necessary  for  the  development  of  active  and  passive  controls  for  large 
apace  structures-  Studies  in  aeroelasticlty  and  aircraft  engine  structural  dynamics  are  continuing  with  emphasis  placed  on 
modeling  and  computational  aspects  of  fluid-structure  interaction.  Mechanics  of  composite  materials  studies  are  concerned 
with  damage  mechanisms  and  the  application  of  stochastic  methods  to  life  prediction  models.  In  airbase  structures 
roaenroh,  degradation  of  dynamic  properties  (shear  modulus,  strength,  seismic  parameters)  of  compacted  backfill  materials 
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brought  about  by  variations  in  environmental  conditions  (wet-dry  cycles)  and  load  history  is  being  emphasized.  The 
resulting  changes  in  soil  fabric  and  stress-strain  relations  will  be  incorporated  into  structure-media  interface  models. 
Dynamic  fracture  characteristics  and  strengths  of  reinforced  concrete  structural  elements  and  stabilized  soil  pavement 
layers  are  being  modeled  to  predict  structural  response  to  blast  loadings  and  aircraft  wheel  loadings  on  alternate 
launch/recovery  surfaces. 

(3)  ('I)  FY  1984  Planned  Program  and  Basis  for  PY  19A4  RDTAE  Request:  The  turbulence  program  will  achieve  a 

balance  which  emphasizes  the  identification  and  characterization  of  shear  layer  structures  in  tranaitional  and  fully 
turbulent  flows,  analytical  modeling  and  computation  of  large  scale  turbulent  structure^  and  the  effects  of  passive, 
aotive  and  interactive  control  techniques  on  the  physics  of  boundary  layers  and  free  shear  flows.  The  payoff  is  reduced 
drag  (more  than  10£  demonstrated  in  the  wind  tunnel)  and  enchanced  mixing  in  combustion,  lift  augmentation,  and  lasers 
(doubled  efficiency  has  been  demonstrated).  Computational  fluid  dynamics  methods  will  be  used  to  simulate  the  evolution  of 
turbulence  structure  in  laminar  boundary  layers  and  the  turbulent  bursts  in  fully  turbulent  boundary  layers.  Multigrid 
methods,  adaptive  grids  based  on  error  analysis,  and  algorithms  suitable  for  vector  processors  will  be  investigated  with 
the  goal  of  increased  computational  speed  and  accuracy  for  the  simulation  of  three  dimensional  solutions  of  the  Euler  and 
Navier-Stokes  equations.  Improved  prediction  methods  will  be  sought  for  strongly  separated  flows  with  particular  emphasis 
on  more  accurate  turbulence  models  and  on  the  capture  of  regions  of  vortical  flow.  Quantification  of  compressibility 
effects  on  jet  interacting  flows  will  receive  emphasis  as  will  computational  methods  for  predicting  steady  and  unsteady 
flow  past  wing/atore  configurations.  More  accurate  and  detailed  heat  transfer  information  will  be  sought  in  highly  curved 
Internal  flow  passages  with  and  without  film  cooling.  The  solid  mechanics  program  will  emphasize  fracture  of  nonlinear 
materials,  the  statistical  aspects  of  early  crack  growth,  analytical  models  for  fabric  preform  and  composite 
three-dimensional  materials.  Use  of  these  composites  will  save  structural  weight  and  allow  longer  life  operations.  The 
microdynamics  of  structural  components  subjected  to  random  transient  loadings  from  aircraft  ground  maneuvers  or  space 
platform  slewing  will  be  modeled  using  both  deterministic  and  stochastic  methods.  This  will  allow  substantially  improved 
structural  control  systems  which  would  be  applicable  for  aircraft  operating  from  damaged  or  unimproved  surfaces  or  large, 
high  gain,  flexible  surveillance  and  communication  satellites.  The  deployment  dynamics  of  lattice  type  spacecraft 
structures  will  be  studied  analytically  using  non-linear  models  developed  in  previous  years.  The  on-orbit  dynamics  of  such 
structures  in  response  to  slew  and  orbital  transfer  maneuvers,  fluctuations  in  thermal  and  electromagnetic  radiation 
environments,  and  micro-meteorite  impacts  will  also  be  studied  with  a  view  towards  identifying  conditions  critical  to 
design  load  determination.  Design  optimization  objectives  will  be  pursued  through  interdisciplinary  modeling,  simulation 
and  sensitivity  studies.  The  mechanics  of  composite  structures  having  multi-directional  and  multi-dimensional 
reinforcement  weaves  will  be  studied  considering  mechancial,  thermal  and  radiative  environments  of  various  combinations. 
Emphasis  will  be  on  the  identification  of  failure  processes  as  functions  of  constituent  material  properties  and  geometrical 
configurations.  Studies  will  begin  to  define  the  wave  transmission  characteristics  of  structural  systems  consisting  of 
thick  layers  of  materials  of  widely  varying  strength  and  stiffness  properties,  to  include  concrete  burster  slabs /compacted 
backfill/rubble  zones  of  large  unbound  pnrticulatea.  Emphasis  will  also  be  placed  on  quantifying  the  effects  of  partial 
saturation  on  the  st resa-atrain  behavior  of  soils.  These  studies  will  Impact  siting  and  design  of  missile  sites,  aircraft 
shelters,  and  runways. 

(d)  01)  Program  to  Completion:  This  is  a  continuing  program. 
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C.  (U)  Major  Milestones:  Mot  applicable. 

14.  (U)  PROJECT  2308  Energy  Conversion  (PROJECT  OVER  $10N  IN  FY  1984). 

A.  (ll)  Project  Description:  This  project  ia  concerned  with  reacting  flows,  coabustlon,  and  propulsion.  The  areas  in 
which  new  knowledge  is  being  sought  Include;  combustion  and  ignition  phenomena  associated  with  rocket  and  aircraft 
engines,  both  present  and  future;  advanced  diagnostics  and  instrumentation  needed  to  advance  propulsion,  materials,  and 
weapona  technologies;  and  improved  safety  in  the  use  of  energetic  materials.  For  rocket  propulsion,  we  need  improved 
payload  range  capability  while  avoiding  detectable  plumes  and  destructive  instabilities.  For  orbit  raising,  we  need  many 
fold  improvements  in  system  efficiency.  For  airbreathing  propulsion,  we  need  more  uniform,  higher  temperature  combustion 
with  improved  durability  and  combustion  stability.  These  needs  indicate  research  directions  in  reactive  flows,  oombustion 
instabilities,  diagnostics,  energetic  materials,  and  non-conventional  propulsion.  The  got ’  la  to  reduce  the  cost  and  to 
increase  the  flexibility  and  performance  of  future  Air  Force  systems. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  (l)  Advanced  combustion  models  were  established  and  validated  which  accurately 
predict  combustor  performance  and  turbulent  reacting  flows.  The  models  have  been  applied  to  ramjet,  turbojet  and 
air-augmented  rocket  analyses  programs.  A  new  empirical  analysis  was  discovered  which  accurately  predicts  blow-off 
velocity  of  bluff-body  stabilized  flames.  The  analysis  will  be  useful  in  design  of  afterburners  and  in  development  of 
techniques  for  attenuating  aircraft  external  surface  fires.  A  new  vortex  combustion  model  was  established  which  accurately 
predicts  the  onset  of  acoustic  combustion  instability.  The  model  provides  a  tool  for  the  prediction  of  unstable  combustion 
in  full  scale  combustors  when  the  fuel  is  changed.  A  new  theory  was  conceived  and  experimentally  validated  which  predicts 
the  critical  parameters  of  fuel-air  explosive  mixtures  (e.g.,  minimum  cloud  size  for  detonution,  minimum  ignition  energy) 
from  the  detonation  wave  cell  size  alone.  The  theory  and  data  are  being  used  for  scaling-up  inexpensive  laboratory  scale 
tests  to  field  scale,  and  in  evaluation  and  development  of  improved  fuel  air  explosion  weapons.  (2)  Spatially  and 
temporally-resolved  temperatures  and  multi-species  in  turbulent  flames  were  measured  using  absorption  techniques  and 
detector  arrays.  This  technique  provided,  for  the  first  time,  instantaneous  data  required  for  the  development  and 
validation  of  turbulent  combustion  theories.  (5)  barge  increases  in  base  drag  reduction  of  rockets  were  achieved  by 
establishing  a  technique  for  optimizing  the  position  of  the  base  burning  flame  zone.  This  will  lead  to  increased  range. 

(2)  (ll)  FY  1983  Program:  The  FY  1985  initiative  in  space  power  and  propulsion  addresses  the  scientific  issues 
underlying  future  apace  system  requirements  including  power  generation  and  beaming;  plasma  interactions;  thermal  management 
technology;  and  more  energetic  propellants.  Qnphasis  is  being  directed  to  diagnostic  methods  applicable  to  reacting 
flows.  The  dynamics  of  high-speed  turbulent  and  transient  chemically  reacting  flows  are  being  investigated.  Research  on 
pyrolysis  and  oxidation  kinetics  of  hydrocarbons  is  continuing  with  emphasis  on  aromatic  hydrocarbon  constituents  of  future 
fuels-  Research  continues  on  exploring  phenomena  associated  with  undesired  ignition.  Research  is  being  conducted  on 
alternate  means  of  ignition  and  flame  holding  for  airbreathing  engines.  There  are  increases  in  efforts  pertaining  to  the 
combustion  of  alternative  fuels  and  high-energy /high-density  fuels  (e.g.,  carbon  and  boron  slurries),  ramjet  combustion 
instability,  and  supersonic  and  dual  mode  (subsonic  and  supersonic)  combustion.  Efforts  are  continuing  on  particulate  and 
soot  formation  and  on  other  combustion  generated  exhaust  emissions.  Efforts  are  being  initiated  to  explore  the  phenomena 
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associated  with  rocket  motor  combustion  to  provide  knowledge  needed  to  improve  performance  and  efficiency.  Research  is 
underway  to  understand  the  processes  required  to  rapidly  and  efficiently  burn  metals.  The  potential  of  realizing  improved 
propellants  through  additional  research  on  synthesis  of  energetic  binders  is  being  addressed.  Emphasis  is  being  placed  on 
nonconventlonal  propulsion  for  orbit  raising  of  large  payloads.  Research  on  electrode  erosion  and  plasma  stability  will 
increase  the  power  levels  and  efficiencies  of  magnetoplasmadynamic  thrusters.  Research  of  the  ignition  and  stability  of 
laser  sustained  plasmas  addresses  the  performance  limits  of  beamed  energy  propulsion. 

(3)  (U)  FY  1964  Planned  Program  and  Basts  for  FY  1964  RDTAE  Request:  The  FY  1983  initiative  in  space  power  and 
propulsion  will  have  increased  efforts  In  innovative  thermal  management  techniques  and  extremely  high  power  denoity  energy 
conversion,  such  as  meta-stable  helium.  This  will  provide  the  science  options  which  will  be  the  basis  for  the  order  of 
magnitude  increases  in  power  and  four-fold  increases  in  orbit-raising  propulsion  needed  for  the  large  communications, 
surveillance,  and  weapons  satellites  of  the  1990's  and  beyond.  Several  of  the  approaches  resulting  from  the  research 
initiatives  on  nonintrusive  techniques  to  obtain  reliable  experimental  measurements  from  reacting  flows  will  be  validated 
and  compared  to  theoretical  results.  Attention  will  be  given  to  advanced  diagnostics  for  performing  research  on  energetic 
materials,  particularly  condensed  phase  processes.  Research  will  continue  on  new  techniques  which  are  essential  to 
understand  combustion  systems,  airbreathing  and  rocket  engines,  effective  fuel  utilization,  and  exhaust  plume  signatures. 
Continuing  reoearch  will  be  directed  at  the  dynamics  of  high-speed  turbulent  steady-state  flows  and  transient  chemically 
reacting  flows  with  emphasis  placed  on  realistic  modeling  and  characterization  of  the  flow  field,  processes,  and  phenomena 
occurring  in  dump-type  ramjet,  gas  turbine,  and  ducted  rocket  combustors.  The  goals  are  to  provide  more  uniform  and  stable 
combustion  for  higher  performance,  more  fuel  efficient,  and  more  reliable  engines.  Attention  will  be  given  to  establishing 
the  research  needs  associated  with  the  combustion  of  alternative  fuels  and  high-er.ergy ,  high-density  fuels;  ramjet 
combustion  instability;  and  ducted  rocket  and  supersonic/dual  mode  combustion.  Physical  and  chemical  reactions  in  rocket 
plumes  along  with  a  number  of  radiation  phenomena  will  be  studied  in  Air  Force  laboratories  and  through  contracts.  Efforts 
relating  to  rocket  combustion  dynamics  will  continue  to  be  emphasized  with  the  long  range  goal  of  making  a  priori 
assessments  of  the  likelihood  of  stable  motor  operation.  These  studies  will  lead  to  higher  performance,  more  reliable, 
less  detectable  rocket  motors.  This  will  be  the  third  year  of  the  research  to  understand  the  processes  required  to  burn 
metal,  in  particular  boron,  in  ducted  and  ram  rockets  fueled  by  either  slurries  or  solid  propellant  gas  generators,  to 
provide  significantly  higher  propulsion  efficiencies. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (u)  Hujor  Milestones:  Not  applicable. 

15.  (u)  PROJECT  2309  Terrestrial  Science  (PROJECT  UNDER  $10*  IN  FY  1984). 

A.  (U)  Project  Description:  The  capability  of  a  ballistic  missile  to  strike  a  target  on  the  other  side  of  the  earth 
is  derived  directly  from  accurate  knowledge  of  many  aspects  of  terrestrial  sciences.  The  very  stringent  accuracy 
requirements  of  the  new  missile  generation  demands  increasingly  detailed  understanding  of  the  earth  and  motivates  research 
objectives  in  missile  system  guidance,  control,  and  delivery;  advanced  guidance  component  testing;  and  missile  site 
selection.  Research  in  geodesy  is  required  to  determine  the  exact  position  of  targets  with  respect  to  missile  launch 
sites.  Pesesrch  in  gravity  is  r<  juired  to  determine  its  effect  on  missile  guidance  systems  along  flight  paths.  Research 
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in  seismology  is  required  to  determine  the  effects  of  earthquakes,  nuclear  explosions,  and  other  natural  or 
syatea-generated  noise  on  the  degradation  of  missile  guidance  systems  before  launch. 


(l)  (u)  FY  1982  Accomplishments:  (l)  lhe  precision  of  a  satellite  radio  interferometry  system  capable  of 

quickly  measuring  distances  with  geodetic  precision  has  been  demonstrated.  This  system,  called  Miniature  Interferometric 
Terminals  for  Earth  Surveying  (MITES),  trill  enable  the  Air  Force  to  establish  the  necessary  precise  geodetic  positions  of 
the  MX  nissile  sites  while  saving  one  to  two  orders  of  magnitude  in  time  and  expense.  The  demonstration  survey  between 
three  Maasaohusetta  locationa  agreed  with  the  most  modern  National  Geodetic  Survey  values  to  veil  vithln  10  cm  In  latitude, 
longitude,  and  elevation.  Prime  features  of  this  new  technique  are  ease  of  operation,  all-weather  capability,  and  short 
tine  required  on  station.  (2)  The  Air  Force  requires  the  capability  to  sense  the  precise,  minute  motions  of  the  earth  at 
given  locations.  There  are  two  applications  for  this  capability:  to  establish  practical  limitations  on  the  gound  notion 
effects  upon  missile  guidance  systems,  and  to  supply  ground  motion  data  for  the  testing  of  the  extremely  precise  gyros  and 
accelerometers  required  for  new  missile  systems.  Three  different  types  (long  baseline,  shallow  and  deep  borehole)  of 
tiltmeters  for  measuring  earth  crustal  motion  were  compared  in  southern  California.  At  tidal  (12  and  24  hour)  periods 
these  Instruments  agreed  to  within  .02  arc  seconds  of  each  other  and  with  theory,  providing  the  first  check  that  these 
different  devices  were  accurately  measuring  this  minute  motion. 


(2)  (U)  FY  1983  Program:  A  total  of  six  two-frequency  MITES  instruments  are  being  evaluated  on  their  capacity 

for  using  satellite  radio  emissions  to  enable  fast  measurement  of  distance  between  ground  points  with  geodetic  precision. 
Precision  location  of  ground  points  is  vital  for  obtaining  the  accurcy  demanded  in  new  missile  specifications.  Air  Force 
capabilities  for  precise  positioning  of  missile  test  ranges,  navigation  aids,  and  nissile  sites  as  well  ss  for  ballistic 
and  cruise  missile  targeting  will  be  considerably  enhanced  when  these  instruments  are  operational.  In  satellite  altimetry, 
newly  derived  tidal  corrections  along  with  single  and  double-point  mass  techniques  are  being  used  to  construct  a  more 
accurate  global  geoid,  another  necessity  for  attaining  the  accuracy  demanded  of  new  missile  systems.  To  further  assist  in 
this  effort,  the  short-arc  technique  is  being  modified  to  process  data  from  a  new  geodetic  satellite  with  increased 
altimetry  capability  that  will  be  launched  in  1984.  Analytical  and  computer-based  numerical  techniques  are  being  developed 
to  predict  the  nature  and  magnitude  of  ground  motions  that  can  be  expected  from  earthquakes  and  distant  nuclear  attacks  on 
land-based  systems.  Experiments  are  being  conducted  to  detect  low-frequency  ground  motions  to  set  limits  on  concealment 
problems  with  missile  basing.  Ultrasonic  techniques  are  being  used  to  verify  numerical  computational  methods  and  simulate 
motions  at  defense  facilities.  Hydroacoustic  and  infrasonic  techniques  are  being  investigated  to  better  understand  the 
detection  of  distant  nuclear  explosions. 


(5)  («)  FY  1984  Planned  Program  and  BaBia  for  FY  1984  RDTdE  Hequest:  Three  MITES  instruments  will  be  located  at 
radio  astronomy  sites  to  evaluate  their  capability  to  track  NAVSTAR  satellites  and  determine  precise  geodetic  positions,  a 
necessity  for  each  missile  launch  site  if  the  specified  targeting  accuracy  is  to  be  attained.  To  improve  the  global  geoid 
and  gravity  field  models,  another  important  necessity  in  achieving  the  demanded  targeting  accuracy,  studies  of  the 


feasibility  of  using  cryogenic  gradiometers  in  aircraft  or  satellites  will  be  started.  The  new  geodetic  satellite  will 
provide  improved  nltlmetrlcal  measurements  which  will  be  used  in  conjunction  with  the  short-arc  reduction  technique  to 
update  tve  global  geoid.  Supporting  still  another  requirement  affecting  the  new  missile  accuracy,  the  geophysical  and 
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geological  parameters  required  for  the  prediction  of  ground  motion  in  MX  sites  mill  be  finalized.  Two  complementary 
computer  codes  for  predicting  seismic  wave  propagation  in  complex  geologic  media  will  be  completed  and  transferred  to  the 
Ballistic  Mlenile  Office  for  MX  facility  siting.  Hydroacoustic  and  lnfraaonic  research,  topics  very  useful  for  the  mission 
of  identifying,  locating,  and  characterizing  distant  nuclear  explosions,  will  be  expanded  to  Include  array  processing 
techniques.  Mew  missile  system  accuracy  specifications  require  that  the  minute  variations  in  the  earth's  rotation  rate  be 
accurately  detected,  both  for  baseline  data  for  testing  the  extremely  precise  guidance  systems,  and  for  input  to  the 
operational  missiles.  In  support  of  this  requirement,  a  passive  optical  ring  cavity  rotation  sensor  will  be  studied  to 
determine  dominant  error  sources,  auoh  aa  beam  misalignment  and  scattering.  Techniques  will  be  devised  to  remove  or 
ameliorate  these  effects  so  that  the  sensor  will  operate  near  its  theoretical  limit.  The  work  will  be  preparatory  to  the 
construction  of  a  large  ring  cavity  sensor  for  detecting  earth  rotations  in  FY  198b. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Hn.ior  Milestones:  Not  Applicable. 

16.  (U)  PB0.1KCT  23 10  Atmospheric  Sciences  (PHOJBCT  OVER  $10M  IH  FY  1984). 

A.  (U)  Project  Description:  The  design  and  operation  of  Air  Force  aerospace  systems  are  affected  by  such  atmospheric 
properties  as  density,  optical  transmission,  winds,  temperature,  precipitation  and  infrared  emiaaions.  The  research 
program  in  atmospheric  sciences  involves  the  study  of  the  earth  environment  from  the  earth's  surface  to  satellite 
altitudes.  Particular  attention  is  focused  on  cloud  and  aerosol  (e.g.,  haze,  dust,  etc.)  properties  impacting  on  optical 
and  infrared  weapons  guidance  and  delivery  systems,  and  on  medium,  or  battlefield,  scale  weather  prediction.  Analyses  of 
the  dynamics  and  structure  of  the  upper  atmosphere  and  ionosphere  are  major  research  efforts  directed  at  enhancing 
communications  and  surveillance  systems  capabilities. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(l)  (U)  FY  1982  Accomplishments:  (l)  Past  perceptions  about  the  need  for  high  density  meteorological  data 

coverage  for  highly  accurate  weather  forecasts  may  have  been  Ill-founded.  A  aeries  of  numerical  simulation  experiments 
revealed  that  at  least  some  medium-scale  weather  events  are  foreseeable  from  the  existing  density  of  meteorological  sites 
across  moat  of  the  United  States.  This  finding  must  be  confirmed,  but  indicates  the  future  development  of  greatly  improved 
local  forecast  models.  (2)  The  results  of  a  theoretical  analysis  of  nonlinear  gravity  wave  interaction  with  the 
atmospheric  mean  flow  indicate  that  gravity  wave  interaction  and  subsequent  turbulent  dissipation  can  be  responsible  for 
significant  dynamic  chaviges  in  the  atmosphere  and  the  occurrence  of  weather  on  medium  to  small  scales.  Predictive  models 
must  now  be  derived  to  account  for  this  energy  exchange  mechanism.  (5)  Laboratory  and  field  studies  of  infrared  and 
optical  emissions  in  the  upper  atmosphere  defined  the  infrared  emiBsion  spectra  of  ozone  and  an  oxide  of  nitrogen.  These 
results  are  important  to  the  comprehensive  modeling  of  the  upper  atmospheric  sources  of  infrared  and  optical  background 
noise  against  which  very  sensitive  detectors  must  operate.  (4)  Theoretical  analyses  and  an  innovative  approach  to  existing 
aurora]  observational  data  revealed  a  heretofore  unsuspected  predictability  in  the  diffuse  aurora.  This  outstanding 
advance  in  understanding  one  aspect  of  the  auroral  zone  emission  furnishes  us  with  a  new  diagnostic  approach  to  high 
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latitude  ionospheric  dynamics  as  well  as  an  important  piece  of  knowledge  for  the  auroral  tone  emission  prediction  models 
important  to  systems  design  and  performance  assessment. 

(2)  (U)  PY  1963  Program:  Medium  scale  weather  prediction  models  are  being  advanced  by  efforts  to  Include 

realistic  accounting  of  small  scale  processes  such  as  convective  energy  exchange  and  radiative  diabatic  heating.  Very  high 
frequency  radar  is  being  applied  to  investigations  of  the  physics  involved  in  weather  development,  especially  along  frontul 
systems  and  other  classically  recognized  features.  A  new  program  to  encourage  innovation  in  satellite  remote  sensing 
concepts  is  starting,  and  an  effort  to  develop  a  global  cloud  prediction  model  is  being  pursued.  In  ionospheric  research, 
the  results  of  a  major  1982  field  program  in  equatorial  lonoaphario  modification,  via  chemical  releasee,  are  being 
evaluated  and  analyzed.  The  analytical  effort  to  understand  the  temporal  and  spacial  variability  of  the  auroral  zone 
ionosphere  is  continuing  with  a  dozen  research  and  funding  agencies  involved.  Research  into  the  source  of  high  altitude 
infrared  emission  backgrounds  is  continuing  to  help  define  the  useable  infrared  transmission  bands  of  importance  to  design 
engines ra. 


(3)  (H)  PY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAK  Request:  The  completion  of  a  major  new  cloud 
simulation  chamber  will  provide  new  opportunities  for  research  in  the  formation  and  evolution  of  clouds,  the  aging  of 
aerosol  distributions  and  the  propagation  of  optical  and  infrared  radiation  through  fields  of  particulates,  water  droplets, 
and  ice  crystals.  Involving  multiple  federal  agencies  and  universities,  this  program  promises  to  set  the  stage  for  the 
moat  significant  advances  In  cloud  and  aerosol  microphysics  in  the  past  decade,  yielding  new  knowledge  important  to 
aircraft  icing  as  well  as  electromagnetic  signal  propagation.  A  maj'or  field  program  to  investigate  medium  scale  weather 
development  on  the  east  coast  of  the  U.S.  will  be  encouraged  and  is  expected  to  further  our  medium  scale  predictive 
modeling  capabilities.  Development  of  a  numerical  modeling  theory  for  global  prediction  of  cloud  cover  will  be  enhanced 
with  the  introduction  of  high  resolution  regional  window  models  using  fine  mesh  modeling  techniques.  Combined  with 
improved  satellite  remote  sensing  techniques,  a  vastly  improved  capability  to  forecast  cloud  cover  over  specific 
operational  theaters  such  as  western  Europe,  with  its  persistent  low  visibilities  and  clouds,  is  anticipated.  Modification 
of  the  ionospheric  electron  density  structure  by  Air  Force  operations  is  an  area  of  increasing  concern.  The  potential  for 
deliberate  or  inadvertent  modification  of  the  ionosphere  will  be  investigated  theoretically  and  in  field  experiments. 

This  research  must  be  initiated  at  this  time  in  preparation  for  the  multi-agency  Chemical  Release  and  Radiation  Experiment 
Satellite  Program.  High  latitude  and  polar  cap  ionospheric  irregularities  that  develop  in  response  to  solar  and 
magnetospheric  influences  will  be  investigated  using  theoretical  modeling,  multiple  incoherent  scatter  radars,  aircraft  and 
satellite  observations,  and  ground-based  sensors.  These  studies  will  contribute  directly  to  the  development  of  predictive 
codes  for  the  impact  of  ionospheric  temporal  and  spacial  variability  on  the  performance  of  critical  DOD  systems  at  high 
latitudes,  such  as  the  frequency  management  codes  necessary  for  reliable  and  predictive  performance  of  the 
over-the-hori zon-backscatter  surveillance  radar  system  currently  being  made  operational. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 
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17.  (U)  PROJECT  2311  Astronomy  and  Astrophysics  (PROJECT  UNDER  $10H  IN  FY  1984). 

A.  (U)  Project  Description:  Space  environmental  conditions  produced  by  radiation  and  atomic  particles  can  endanger 
the  mission  and  degrade  the  performance  of  military  spacecraft,  disrupt  the  detection  and  tracking  of  missiles  and 
satellites,  distort  communications  and  interfere  with  surveillance  operations.  This  research  project  provides  basic 
knowledge  of  the  space  environment  for  the  design  and  calibration  of  advanced  Air  Force  systems.  The  project  also  supports 
the  Air  Weather  Service  by  improving  observing  and  forecasting  techniques  that  support  operational  military  systems. 
Experimental  and  theoretical  means  are  used  to  study:  methods  to  improve  apace  surveillance  systems;  solar  outbursts  and 
their  travel  to  the  earth  where  they  affect  communications  and  satellite  systems;  composition  of  the  space  environment  in 
which  Air  Force  systems  operate  and  ohanges  caused  by  natural  and  man-made  disturbances;  and  the  response  of  epaoeoraft 
systems  and  operations  to  the  space  environment. 

B.  (U)  Program  Accomplishments  and  Future  Efforts. 

(1)  (U)  FY  1982  Accomplishments;  (l)  Basic  research  on  precipitating  particles  has  led  to  the  development  of  an 
index  to  determine  a  global  specification  of  the  equatorward  boundary  of  auroral  precipitation  as  a  function  of  geomanetic 
activity.  Computer  software  has  been  provided,  installed,  and  is  operational  at  the  Clobal  Weather  Central  (CWC)  of  the 
Air  Weather  Service.  This  application  of  a  basic  research  result  filled  a  critical  void  in  CWC  support  to  its  customers. 

(2)  Satellite  sensors  were  designed  to  monitor  the  space  environment  and  data  analysis  procedures  established  to  determine 
the  state  of  the  global  topside  ionosphere  for  Air  Weather  Service  and  Space  Division  users.  This  work  represents  a  major 
advance  in  the  space  forecasting  ability  of  the  Air  Force,  giving  a  mechanism  for  replacing  ground-based  observations  with 
limited  geographical  coverage  with  satellite  determinations  of  the  space  environment  on  a  global  scale.  (3)  Observations 
of  solar  flares  have  shown  that  such  events  penetrate  to  unusually  deep  layers  of  the  solar  atmosphere.  This  is  indicative 
of  the  highly  energetic,  character  of  these  flares.  Highly  energetic  flares  generate  relativistic  protons  which  disrupt  Air 
Force  communications  and  detection  systems  and  endanger  astronauts,  especially  those  in  polar  orbit  as  planned  for  many 
apace  shuttle  missions- 

(2)  (U)  FY  1981  Program:  The  work  encompasses  the  physical  mechanisms  on  the  sun  that  give  rise  io  solar 
emissions,  the  transport  of  particle  and  electromagnetic  radiation  through  space,  and  determination  of  their  effects  on  the 
magnetosphere /ionosphere  system.  Solar  active  regions,  the  coronal  origins  of  the  high  speed  solar  wind,  and  the  effect  of 
magnetic  fields  on  energy  transport  are  being  identified  and  studied  to  establish  early  recognition  and  predictive 
capabilities  for  Air  Force  systems.  Auroral  particle  precipitation  boundaries  are  defined  as  a  function  of  time  and 
geophysical  conditions  In  order  to  provide  improved  Air  Force  space  communications.  Research  is  being  carried  out  in  the 
areas  of  ionised  plasmas,  wave  plasma  coupling,  electric  and  magnetic  fields  with  instruments  being  developed  and  flown  on 
satellites  and  the  apace  shuttle.  The  results  are  used  to  develop  high-latitude  and  polar  cap  models  which  are  required  by 
Space  Division  and  the  Air  Weather  Service  to  improve  space  communication  systems,  satellite  survivability  and  to  develop 
codes  for  spacecraft  environmental  interactions. 

(3)  (U)  FT  19B4  Planned  Program  and  Basis  for  FY  1984  RDTdE  Request:  An  important  long-term  research  goal  is  to 
sufficiently  understand  solar  processes  so  that  the  sun's  activity  is  predictable  on  an  operationally  useful  timescale, 
thereby  enabling  predictions  of  outages,  interruptions,  changed  performance  and  other  effects  that  solar  events  have  upon 
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communications,  over-the-horizon  radar,  and  other  important  space-dependent  systems.  The  study  of  solar  active  regions 
with  refined  statistical  techniques  and  of  coronal  configurations  that  produce  geomagnetic  disturbances  and  enhanced  solar 
wind  will  provide  improved  early  warnings  for  Air  Force  systems.  Long  term  changes  in  the  solar  output  will  be  monitored 
and  will  be  correlated  with  changes  in  the  earth’s  atmosphere.  A  test  of  advanced  ground-based  imaging  systems  will  be 
made.  The  solar  flare  research  will  be  expanded  to  include  the  study  of  solar  flare  initiated  shocks  in  the  near-earth 
environment  which  can  produce  major  perturbations  of  the  terrestrial  environment  where  Air  Force  systems  operate. 

Coordinated  studies  of  specific  solar  particle  events  from  their  origin  on  the  sun  to  their  perturbation  of  the  aerospace 
environment  will  be  undertaken  in  an  attempt  to  determine  the  specific  phenomenology  controlling  these  environmental 
penturba tions  which  impede  or  degrade  the  performance  of  Air  Force  detection,  command  and  control  systems.  Spacecraft 
charging  due  to  its  interaction  with  the  particles  in  the  space  environment  can  have  a  great  effect  on  spacecraft 
electrical  systems.  This  phenomenon  and  the  highly  position-dependent  space  environment  which  causes  it  must  be  thoroughly 
understood  prior  to  developing  effective  designs  for  future  space  systems.  Simultaneous  data  from  two  polar  orbiting 
satellites  will  be  utilized  in  a  cooperative  program  to  produce  and  improve  a  global  model  which  interpolates  and  predicts 
total  electron  content,  electron  density  and  scale  height.  Measurements  will  be  made  from  spacecraft  for  use  in  validating 
spacecraft  charging  models  and  for  application  to  large  space  structures.  Data  from  satellites  will  be  used  with  a 
time-dependent  magnetospheric  model  to  study  the  motion  of  the  high  latitude  ionosphere  and  the  effects  of  energy  input  on 
the  ionosphere.  Factors  will  be  determined  which  contribute  to  the  production,  evolution  and  decay  of  small  scale 
irregularities  which  produce  scintilli tations .  This  phenomonology  will  contribute  to  a  breakthrough  in  prediction  of 
high-latitude  conditions  which  severely  degrade  Air  Force  high  frequency  communication  systems. 

(4)  (If)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

18.  (U)  PROJECT  ?31 2  Biological  and  Medical  Sciences  ( PROJECT  UNDER  $10M  IN  FY  1.984). 

A.  (ll)  Project  Description:  This  program  provides  fundamental  knowledge  in  biotechnology  required  in  the  development 
and  operation  of  effective  manned  weapon  systems.  Toxic  materials  such  as  Air  Force  unique  fuels  and  propellants  as  well 
as  electromagnetic  radiations  are  studied  to  assess  their  potential  hazard  and  to  devise  corrective  measures.  Research  in 
physiology  and  biomechanics  provides  knowledge  for  improving  personnel  protection  and  performance  in  varied  stress 
environments  encountered  during  flying.  Research  in  neurobiology  is  intended  to  investigate  alternative  architectures  to 
that  of  the  conventional  digital  computer,  with  an  emphasis  on  neuroblologically  oriented  approaches  to  machine 
intelligence. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(l)  (U)  FY  1982  Accomplishments:  (l)  Research  to  find  early  indicators  of  latent  toxic  effects  has  resulted  in 
the  discovery  of  a  significant  increase  in  a  biochemical  which  interferes  with  the  repair  of  genetic  material  (DNA)  damaged 
by  Air  Force  chemicals.  This  biochemical  cue  indicating  that  cells  may  later  undergo  permanent  transformation  can  be  used 
as  a  screen  for  toxic  chemicals  and  should  reduce  significantly  the  time  and  cost  required  by  current  protocols  for 
determining  latent  toxicity  of  Air  Force  chemicals.  (?)  A  potentially  revolutionary  new  anticancer  compound  has  been 
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discovered.  Benzaraidea  have  been  shown  to  prevent  the  carcinogenic  transformation  of  human  cells  exposed  to  a  potent 
carcinogenic  metabolite  of  hydrazine  propellants  by  permitting  DNA  repair  to  proceed  as  normal.  Further  research  is  needed 
to  define  the  parameters  for  use  of  these  compounds.  (3)  Previous  research  in  fundamental  mechanisms  of  nerve  cell 
Information  transfer  showed  a  two  order  of  magnitude  increase  in  learning  ability  in  a  trained  cat  when  a  conditioned 
response  was  coupled  with  hypothalamic  (an  area  near  the  base  of  the  brain)  stimulation.  During  the  past  year,  recordings 
from  single  cello  in  the  brain  cortex  were  found  to  predict  which  areas  in  the  hypothalamus  will  enhance  learning  of  the 
conditioned  response.  This  research  will  result  in  the  mapping  of  excitatory  and  inhibitory  areas  of  the  hypothalamus  and 
identify  one  link  in  the  nerve  network  responsible  for  the  hypothalamic  enhancement  of  learning.  (4)  Studies  to  examine 
physiological  mechanisms  underlying  circadian  (body  clock)  cycling  have  resulted  in  knowledge  that  body  cycles  in  the 
squirrel  monkey  are  controlled  by  two  different  pacemakers.  This  is  similar  to  the  two  oscillator  system  in  the  human  and 
indicates  that  this  animal  model  can  be  used  to  further  define  the  circadian  system  and  for  identification  of  anatomical 
sites  of  these  pacemakers.  This  research  could  lead  to  procedures  to  alter  circadian  cycles  and  to  define  future 
strategies  to  minimize  the  physical  and  mental  detriment  caused  by  unconventional  work-rest  cycles. 

(2)  (U)  FY  1963  Program:  The  reaearch  initiative  in  defense  against  chemical  agents  is  emphasizing  efforts  to 
determine  the  effects  of  sublethal  doses  of  nerve  agents  on  the  visual  system  and  on  the  induction  of  delayed 
neurotoxicity.  New  research  in  toxicology  emphasizes  the  use  of  novel  genetic  approaches  to  determine  actual  mechanisms  of 
chemical  mutagenesis  for  Air  Force  chemicals.  Toxicant-cell  membrane  interactions  continue  to  receive  emphasis. 
Electromagnetic  radiation  bioeffects  studies  emphasize  enzyme  effects  and  the  hazard  posed  by  the  increasing  use  of 
millimeter  waves  for  target  acquisition  and  radar  systems.  Research  in  the  area  of  environmental  fate  and  biological 
effects  of  Air  Force  chemicals  is  receiving  less  emphasis.  The  initiative  on  the  biological  basis  for  advanced  information 
processing  systems  concentrates  on  the  study  of  control  of  changes  in  adaptability  and  reinforcement  in  single  nerve 
cells.  A  new  in-house  research  effort  is  directed  toward  understanding  the  linear  and  non-linear  interactions  which  occur 
within  the  central  nervous  system  and  to  develop  descriptions  which  will  aid  in  understanding  the  way  mul tisensory 
information  is  prioritized.  Studies  in  aerospace  physiology  define  the  basic  criteria  for  therapeutic  procedures  to 
prevent  Jet-lag.  In-house  research  studies  are  directed  toward  work  to  develop  techniques  to  understand  human  performance 
as  a  system  controller  and  to  determine  means  of  measuring  sustained  and  divided  attention  during  performance  of  multiple 
tasks. 


(3)  (U)  FY  1964  Planned  Program  and  Basis  for  FY  19B4  RDT&E  Request:  The  research  initiative  in  defense  against 

chemical  agents  maintains  emphasis  on  the  visual  system,  receptor  alterations  and  chemical  characterization.  While 
maintaining  a  strong  emphasis  in  toxicant-cell  membrane  interactions,  toxicology  research  is  directed  at  mechanisms 
involved  in  regulating  activation  and  detoxification  systems  at  the  cellular  level.  Such  research  should  result  in  novel 
ways  of  helping  the  body  defend  itself  against  toxic  hazards.  This  knowledge  will  extend  man’s  capability  to  operate  in 
)  chemically  contaminated  environments,  specifically  during  chemical  warfare.  Research  in  regulation  of  bioreactivity  will 

begin  this  fiscal  year.  Modest  funding  will  be  provided  to  launch  this  new  area  which  will  attempt  to  significantly 
increase  man's  ability  to  process  critical  information  in  high  data  rate  environments  typical  of  command  and  control 
scenario:*.  N«  w  efforts  in  the  field  of  rad io frequency  radiation  bioeffects  will  emphasize  biophysical  interactions  with 
tissues,  while  efforts  to  determine  the  biological  effects  of  millimeter  waves  will  continue.  This  research  is  needed  to 
better  iinderni  ind  the  effects  of  high  power  radar  equipment  on  human  operators.  The  neurophysiology  initiative  will  be 
exterK  .  d  to  t«*  narch  into  actions  of  large  nerve  cell  nets,  the  functions  of  major  nuclei  in  the  brain  on  information 
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transfer  and  the  localisation  of  information  passing  pathways.  Knowledge  of  the  means  by  which  nerve  cells  adapt  and 
communicate  will  be  U3ed  in  parallel  efforts  to  design  adaptive  computer  components  for  use  in  'smart'  avionics 
Instrumentation.  This  knowledge  will  provide  new  adaptive  computer  architectures  to  3peed  the  flow  of  information  in 
increasingly  complex  command,  communication,  and  control  environments.  In-house  studies  of  the  central  nervous  system  will 
he  expanded  to  examine  cross  comparisons  of  phase  information  from  the  cerebellum  with  that  derived  from  primary  sensory 
cortical  receiving  areas.  This  will  enhance  our  understanding  of  the  nervous  system's  use  of  short  latency  inputs  to  the 
cerebellum  and  aid  in  understanding  the  way  multisensory  information  is  prioritized.  This  will  serve  as  a  foundation  to 
enhance  human  sensory  information  processing  during  control  of  advanced  weapon  systems. 

(4)  (U)  Program  to  Completion:  This  ia  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

19.  (II)  PROJECT  Human  Resources  (PROJECT  UNDER  $10M  IN  F Y  1984). 

A.  (U)  Project  Description:  This  program  provides  the  knowledge  required  to  insure  that  Air  Force  personnel  are 
fully  prepared  to  develop,  operate,  maintain,  and  manage  current  and  future  weapons  systems.  Specific  objectives  include: 
establishment  of  an  improved  manpower  and  personnel  system  and  definitions  of  the  role  of  the  operator  in  the  design  and 
operation  of  increasingly  complex  operator-machine  systems.  Research  is  conducted  to  characterize  and  predict  human 
capabilities  relative  to  military  occupational  requirements.  Major  areas  of  concentration  are:  evaluation  of  basic  human 
abilities;  quantitative  measures  of  workload;  human  operator  performance  requirements  in  advanced  aerospace  systems; 
studies  to  advance  the  use  of  simulation  in  flying  and  technical  training;  visual  processing  in  simulation  training  and  in 
system  design;  and  information  processing  and  decision  aiding  in  command  and  control  contexts. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (ll)  FY  198?  Accomplishments:  (l)  Research  results  specify  which  parameters  must  be  duplicated  in  simulators 
for  combat  flight  training  to  be  effective  as  well  as  clarify  those  situations  where  fidelity  of  detail  inhibits  training 
because  it  interferes  with  the  trainee's  ability  to  perceive  and  absorb  essential  relationships.  These  findings  have 
important  implications  for  effective  and  economical  simulator  design.  Related  research  has  determined  novel  ways  to  use 
sophisticated  simulators  for  teaching  critical  combat  skills.  (2)  Research  in  new,  more  accurute  visual  standards  has 
progressed  far  enough  to  be  transitioned  to  exploratory  development.  Efforts  have  resulted  in  the  development  of  simple 
visual  and  visual-motor  tests  which  have  high  predictive  power  for  future  flying  performance.  (?)  The  basic  research 
program  involving  novel  training  procedures  for  complex  pilot  skills  has  been  transitioned  to  exploratory  development. 
Results  of  such  research  have  been  incorporated  into  the  design  of  more  efffective,  less  expensive  flight  simulators  to 
teach  novel  training  procedures  for  complex  skills.  (4)  An  in-house  laboratory  computer  facility  designed  to  investigate 
the  parameters  of  learning  abilities  in  enlistees  and  relate  these  to  the  development  of  more  effective  and  efficient  job 
specific  performance  prediction  is  now  operational. 

(2)  (ll)  FY  19fl?  Program:  The  biocybernetics/workload  research  program  is  evolving  towards  a  theoretically-based 
modeling  of  the  unique  physiological  signatures  of  component  sensory-perceptual,  cognitive  and  response  processes.  both 
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electrophysiological  and  neuroraagnetic  methods  of  mapping  their  neurophysiological  substrates  are  being  employed.  The 
in-house  learning  abilities  laboratory  is  investigating  the  possibility  of  using  dynamic  rather  than  static  learning  tests 
a3  job-specific  performance  predictors.  The  vision  programs  are  focussed  on  the  development  of  a  comprehensive  integrated 
quantitative  model  of  visual  Information  processing.  Efforts  are  being  directed  towards  (l)  development  of  a  unitary 
meaeure  to  describe  human  and  non-hu.aan  parameters  of  target  acquisition,  (2)  description  of  the  nature  and  limitations  of 
brain  mechanism  responsible  for  perception  of  form,  depth,  and  motion,  (3)  specification  of  voluntary  eye  movement  patterns 
which  achieved  optimal  visual  processing  of  complex,  dynamic  patterns  of  information,  (4)  discovery  of  the  constraints  and 
facilitation  involved  in  coupling  auditory  processing  with  visual  processing  in  the  coding  of  essential  information  by  the 
human  operator,  and  (3)  comparison  of  traditional  behavioral  measures  of  visual  processing  with  groaa  physiological 
measures.  Efforts  designed  to  use  biological  models  of  visual  processing  to  develop  man-mode  image  processors  have  been 
interrelated  with  electronics  and  mathematical  basic  research  to  make  up  a  new  initiative  in  image  understanding. 

(3)  (ll)  FY  1984  Planned  Program  and  Basis  for  FY  19B4  RDT&E  Request:  The  research  program  in 
biocybernetles/worklond  will  continue  codifying  the  elemental  building  blocks  of  human  information  processing  activities 
both  spatially  and  temporally.  A  neurophsychological  test  battery  is  aimed  at  differentially  indexing  human  information 
processing  activities  that  are  representative  of  operational  tasks.  The  in-house  learning  abilities  laboratory  will  be 
expanded  to  allow  investigation  of  multiplayer  skill  development  and  performance.  Studies  will  continue  to  systematically 
describe  parameters  of  learning  retention  and  reacquisition  of  essential  skills  for  Air  Force  enlistees.  The  extramural 
vision  program  will  be  redirected  to  consider  information  processing  through  other  human  senses,  particularly  hearing. 
In-house  studies  of  human  visual  processing  will  continue  to  extrapolate  results  from  controlled  laboratory  environments  to 
the  complex,  dynamic  environments  required  for  operational  effectiveness.  The  knowledge  obtained  from  these  research 
programs  will  improve  the  methods  of  assessment  and  prediction  of  human  abilities  for  better  selection  and  training,  and 
for  enhanced  design  of  manned  weapons  systems;  specify  the  characteristics  and  constraints  on  displayed  information  to 
achieve  optimal  operator  performance;  and  provide  mathematical  models  of  human  vision  and  suggest  biological  models  to  be 
Incorporated  into  image  processing  and  robotic  systems. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

20.  (U)  PROJECT  2917  University  Besearch  Instrumentation  ( PROJECT  IS  $10M  IN  FY  1984). 

A.  (U)  Project  Description:  An  Interagency  Working  Group  on  University  Research  Instrumentation  concluded  that  the 
deterioration  of  research  facilities  at  universities  in  the  United  States  has  reached  a  crisis  stage.  In  order  to  restore 
the  university  research  base  in  areas  supporting  DoD  objectives,  the  Office  of  the  Secretary  of  Defense  has  directed  that 
each  Service  increase  its  research  budget  request  oy  $10  million  starting  in  FY  1983.  For  comparison,  the  Air  Force 
research  program  normally  provides  $2  to  5  million  per  year  for  research  equipment.  The  Air  Force  plans  to  fund  equipment 
purchases  associated  with  scientific  research  directed  to  the  advancement  of  military  aerospace  technology  and  this  project 
has  ben  Initiated  to  manage  the  resources. 
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B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  None.  New  start  in  FX  1983. 

(2)  (U)  FT  1983  Program:  The  program  was  advertised  in  the  summer  of  1982.  All  equipment  proposals  are  being 
submitted  to  the  Office  of  Naval  Research  as  the  central  point  for  administrative  control.  The  Air  Force  Office  of 
Scientific  Research  is  administering  the  Air  Force  portion  of  this  program  by  selecting  research  equipment  proposals  for 
funding  based  upon  the  significance  to  the  Air  Force  and  scientific  merit  of  the  related  research,  competence  of  the 
research  personnel,  reasonableness  of  the  proposal  cost,  and  value  to  the  Air  Force  of  the  increased  research  capability 
resulting  from  the  proposed  research  equipment  purchases. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FX  1984  RDTdE  Request:  Present  guidance  from  the  Office  of  the 
Secretary  of  Defense  ia  to  continue  this  project  at  the  funding  level  of  $10  million  in  FY  1984- 

(4)  (U)  Program  to  Completion:  Present  guidance  is  to  continue  this  project  at  the  funding  level  of  $10  million 
per  year  for  FY  1985  through  FY  1987 • 

C.  (U)  Major  Milestones:  Hot  applicable. 
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1.  (U)  RESOURCES  (PROJECT  LISTING)  (t  in  thousands): 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Eatioatc 

FY  1984 
Eatimate 

FY  1985 
Eatiinata 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

34,162 

37,765 

40,637 

41,723 

Continuing 

N/A 

06GL 

Laboratory  Operations 

18,685 

19,521* 

19,755 

20,064 

A  643  ** 

Ionospheric  Specification 

2,009 

2,200 

2,500 

2,500 

6670 

Meteorological  Development 

1,445 

1,644 

1,700 

1,700 

6687 

Middle  Atmosphere  Effects 

805 

900 

1,000 

1,059 

6690 

Upper  Atmosphere  Technology 

1,640 

1,800 

1,900 

1,900 

760C 

Terrestrial  Geophysics 

600 

850 

900 

900 

7601 

Magnetospheric  Effects  on 

Space  Systems 

1,135 

1,630 

2,282 

2,500 

7659 

Aerospace  Probe  Technology 

697 

800 

800 

800 

7661 

Spacecraft  Environment 

Technology 

1,810 

2,220 

3,000 

3,400 

7670 

Optical/IR  Properties  of  the 

Environment 

5,336 

6,200 

6,800 

6,900 

*  Excludes  1  Oct  82  Civilian  Pay  Raise 

**  Project  Title  Change  From  Aerospace  Radio  Propagation. 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  geophysical  environment  has  the  capacity  to  alter  the 
performance  of  Air  Force  systems  and  operations;  it  seldom  acts  to  enhance  the  performance  of  a  system.  Prime  examples  of 
functions  significantly  affected  by  geophysical  conditions,  and  which  can  be  nullified  completely  by  them,  are  missile 
guidance,  air  launch  and  recover*;,  space  vehicle  tracxing,  satellite  surveillance  and  communications.  The  technology 
developed  in  this  program  element  enables  Air  Force  system  planners,  designers  and  operational  commands  to  mitigate  the 
effects  of  the  geophysical  environment,  and,  in  selected  cases,  to  exploit  them.  This  program  also  provides  for  the 
operation  and  management  of  the  Air  Force  Geophysics  Laboratory,  Hanscom  AFB  MA. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

33,485  37,780  39,195  Continuing  N/A 

The  FY  1984  funding  increase  reflects  emphasis  in  the  areas  of  space  radiation,  earthlimb  backgrounds  and  6pace  environment. 
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4.  (U)  OTHER  APPROPRIATION  FUNDS: 


Total 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Est  i  suited 

Actual 

Estimate 

Estimate 

Est imate 

to  Completion 

Cost 

Military  Construction, 

Funds 

0 

0 

2,250 

0 

0 

2,250 

5.  (U)  RELATED  ACTIVITIES:  Thia  program  greatly  benefita  from  reaearch  performed  in  Program  Element  (PE) 

61102F,  Defense  Research  Sciencea.  Major  benef iciariea  of  the  technology  developed  in  thia  program  are  PE  63410F, 
Space  Systems  Environmental  Interactions  Technology;  PE  63424F,  Missile  Surveillance  Technology;  PE  63428F,  Space 
Surveillance  Technology;  PE  63438F,  Satellite  Systems  Survivability;  PE  63707F,  Ueather  Systems  (Advanced 
Development);  and  PE  63403F,  Continental  United  States  Over-The-Horizon  Backscatter  Radar  System;  PE  64707 
Ueather  Systems  (Engineering  Development).  Programs  in  the  broad  area  of  geophysics  are  conducted  by  the  Army  and 
Navy  and  other  non-military  federal  agencies  such  as  the  National  Oceanic  and  Atmospheric  Administration  and 
National  Aeronautics  and  Space  Administration.  When  applicable  to  Air  Force  requirements,  information  gathered  by 
others  ia  used  in  the  Air  Force  program.  In  addition  to  such  complementary  programs,  joint  or  coordinated 
programs  are  conducted  with  other  agencies  when  mutual  interests  exist.  The  work  within  this  program  element  is 
coordinated  (1)  at  the  annual  tri-service  briefings  to  the  Office  of  the  Undersecretary  of  Defense  for  Research 
and  Engineering  during  apportionment  review,  (2)  through  the  National  Aeronautics  and  Space  Administration/Air 
Force  Space  Research  and  Technology  Interdependence  Working  Croup  which  meets  semiannually,  (3)  with  National 
Oceanic  and  Atmospheric  Administration  and  other  federal  agencies  engaged  in  geophysical  sciences  through 
committees  of  the  Federal  Coordinating  Council  for  Science,  Engineering,  and  Technology  and  the  Federal 
Coordinator  for  Meteorological  Services  and  Supporting  Reaearch,  and  (4)  through  working  groups  sec  up  by  Air 
Force  Geophysics  Laboratory  such  as  in  satellite  meteorology.  Examples  of  joint  or  coordinated  programs  are: 

Joint  Doppler  Operational  Program,  a  program  with  the  National  Oceanic  and  Atmospheric  Administration  to  develop 
techniques  for  using  Doppler  radar  for  reliable  severe  storm  detection;  Spacecraft  Charging  and  Spacecraft 
Environment  Interactions,  joint  programs  with  the  National  Aeronautics  and  Space  Administration  to  determine 
causes  and  means  of  controlling  undesired  electrical  charge  buildups  on  satellites,  and  to  develop  environmental 
spec  if icat ions  for  future  large  space  structures;  Atmospheric  Transmission,  a  coordinated  program  with  the  Army 
and  Navy  to  develop  the  capability  and  the  computer  codes  to  predict  and  overcome  the  obscuring  effect  of  the 
atmosphere  on  visual,  infrared  and  millimeter  wave  sensors  employed  in  tactical  and  strategic  systems; 
Intercontinental  Ballistic  Missile  Accuracy,  a  coordinated  program  with  the  Defense  Mapping  Agency  to  develop 
techniques  and  geophysical  instrumental ion  to  improve  intercont inent al  ballistic  missile  targeting  accuracy;  and 
Nuclear  Weapons  Effects,  a  program  with  the  Defense  Nuclear  Agency  to  model  the  nuclear-disturbed  environment. 
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6*  (U)  WORK  PERFORHED  BY:  Work  performed  under  thia  line  item  ia  conducted  and  managed  by  Air  Force  Ceophyaica 
Laboratory,  llanacom  AFB,  HA.  Off-base  field  aitea  are:  Weather  Radar  Site,  Maynard,  HA;  Weather  Teat  Facility, 
Otis  AFB,  HA;  Goose  Bay  Ionospheric  Observatory,  Goose  Bay,  Labrador;  and  Balloon  Launch  Detachment,  Holloman  AFB, 
NH.  There  were  approximately  80  contractors  doing  work  under  147  contracts  utilizing  FY  1982  62101F  funds.  Five 
of  the  major  contractors  were:  Utah  State  University,  Logan,  UT;  Boston  College,  Newton,  HA;  Space  Vector  corp., 
Northridge,  CA;  Wentworth  Institute,  Boston,  HA;  Visidyne,  Inc.,  Burlington,  HA. 

7.  (U)  PROJECTS  LESS  THAN  <10  MILLION  IN  FY  1984: 

A.  Project:  4643  -  Ionospheric  Specification.  Understand  and  predict  the  effects  of  atmospheric  ionization 
on  Air  Force  communication,  surveillance,  and  navigation  systems  that  involve  radio  wave  propagation.  In  FY  1982, 
the  Air  Force  Ceophysica  Laboratory  Airborne  Ionospheric  Observatory  conducted  measurements  in  the  polar  cap 
region  in  coordination  with  the  Air  Force  Satellite  Communication  System  and  other  available  satellites.  The 
laboratory  demonstrated  that  there  are  sub-visual  auroras  in  the  F-region  of  the  ionosphere.  Their  drift, 
ionization  and  resulting  irregularities  are  now  recognized  to  be  of  sufficient  intensity  to  affect  Air  Force 
communications  systems  operating  in  the  polar  region.  Participated  in  the  Brazil  Ionospheric  Modification 
Experiment,  which  resulted  in  the  temporary  modification  of  the  F-region  Ionosphere.  During  FY  1983,  the 
laboratory  will  evaluate  the  Brazil  Ionospheric  Modification  Experiment  data  for  its  utility  in  creating  and 
quenching  radio  scintillation  effects  in  operational  scenarios.  They  will  also  participate  with  the  Defense 
Nuclear  Agency  in  a  joint  study  of  the  high  latitude  ionospheric  irregularities  and  radio  scintillations  by 
instrumenting  a  polar-orbiting  satellite.  In  FY  1984,  emphasis  will  be  placed  on  the  physical  modeling  of  the 
relationships  between  the  high  latitude  scintillation,  which  is  of  direct  concern  to  designers  and  users  of  Air 
Force  comaiunication,  detection  and  navigation  systems,  and  the  driving  mechanisms  which  produce,  and  order  the 
location  and  movement  of  irregularity  regions. 

B.  Project:  66 7Q  -  Meteorological  Development.  Develop  better  methods  of  observing,  processing, 
displaying,  analyzing  and  forecasting  meteorological  elements.  In  FY  1982  this  project  completed  development  and 
transferred  to  the  Next  Generation  Weather  Radar  Program  Office  for  inclusion  in  its  software  an  improved 
autooiated  hail  detection  technique  using  Doppler  weather  radar  data.  Thia  technique  provides  significant 
improvement  in  hail  detection  with  a  six-fold  reduction  in  the  false  alarm  rate.  During  FY  1983  efforts  will 
continue  to  exploit  doppler  weather  techniques  for  detection  of  severe  storm  precursors  to  improve  warning  time 
performance  of  the  Next  Generation  Weather  Radar.  In  addition,  remote  broadband  radioraetry  along  with  in-situ 
measurements  will  be  evaluated  for  feasibility  in  aieasuring  cloud  cover,  tops  and  bases.  In  FY  1984,  evaluation 
of  techniques  for  automatically  incorporating  satellite  weather  data  into  numerical  weather  prediction  models  will 
begin. 


C.  Project:  6687  -  Middle  Atmosphere  Effects.  Define  the  effects  of  stratospheric  i.  is  aerosols,  and 
turbulence  on  Air  Force  systems.  In  FY  1982,  the  first  successful  measurements  of  stratospheric  ions  wore  made. 
Large  concentrations  of  positive  ions  with  several  hundred  mass  units  were  observed.  These  measurements  will  be 
used  \n  determining  the  attenuation  of  low  frequency  radio  waves  in  disturbed  conditions  such  as  nuclear 
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explosion.  During  FY  1983  this  stratospheric  ion  measurements  program  will  continue.  In  addition  the  comparison 
of  thermosonde,  lidar  and  scintillometer  techniques  will  be  continued  in  order  to  messure  optical  turbulence  which 
constrains  the  performance  of  communication,  surveillance  and  guidance  systems  using  lasers.  In  FY  1984,  models 
of  stratospheric  ion  and  aerosol  composition  will  be  developed  for  use  in  designing  AF  systems  which  propagate 
radio  frequency  and  optical  signals  in  the  stratosphere. 

D.  Project:  6690  -  Upper  Atmosphere  Technology.  Determine  the  structure  and  properties  of  the  neutral  and 
ionized  atmosphere  and  to  develop  atmospheric  models  which  are  used  to  provide  specifications  for  the  design  and 
operation  of  Air  Force  systems.  1":  FY  1982  sn  improved  atmospheric  density  model  which  computes  satellite  orbits 
more  efficiently  and  with  greater  at  curacy  was  provided  to  the  Air  Defense  Command.  A  one  spectrometer 
preliminary  version  of  the  horizon  ultraviolet  sensor  was  successfully  flown.  During  FY  1983  this  horizon 
ultraviolet  data  will  be  analyzed  and  the  results  used  to  provide  initial  earth  limb  profile  data  in  the  100-200 
nanometer  region.  A  complete  six  spectrometer  unit  covering  Che  100  to  400  nanometer  region  will  be  tested  and 
delivered  for  a  spaceflight  in  FY  1984.  Also  in  FY  1984,  a  ground  based  light  detection  and  ranging  instrument 
will  be  tested  at  Kwajalein  Missile  Range  to  determine  the  atmospheric  density  along  the  reentry  corridor  of 
missiles  launch  from  Vandenberg  AFB  CA.  Data  obtained  during  these  tests  will  be  used  to  improve  reentry 
prediction  calculations. 

E.  Project:  7600  -  Terrestrial  Geophysics.  Determine  the  effects  of  the  size,  shape,  mass  distribution  and 
motion  of  the  earth  on  missile  operations.  In  FY  1982,  improved  inertial  navigation  and  guidance  systems 
performance  by  developing  a  technique  which  uses  satellite  altimetry  measurements  to  reduce  the  uncertainty  in  the 
mean  sea  level  model  and  the  resulting  gravity  field.  During  FY  1983  direct  measurements  of  gravity  at  altitudes 
up  to  50  kilometers  will  be  made  for  the  first  tiaie  to  test  and  verify  predictions  of  the  vertical  dependence  of 
gravity  and  its  effect  on  missile  guidance.  In  addition,  an  intensive  field  program  will  be  conducted  to 
demonstrate  the  performance  of  miniature  interferometer  terminals  for  earth  surveying,  using  Global  Positioning 
Satellite  signals  in  reducing  the  survey  time  of  multiple  missile  bases,  with  twice  the  present  precision.  In  FY 
1984,  the  testing  of  the  miniature  interferometer  terminals  for  earth  surveying  will  be  extended  to  determine 
baselines  of  thousands  of  miles  in  length  to  meet  geodetic  requirements  for  improved  missile  targeting  accuracy. 

F.  Project:  7601  -  Magnetoaplieric  Effects  on  Space  Systems.  Develop  techniques  for  monitoring  the  Global 
activity  level  of  the  magnetosphere  and  provide  Space  Division  and  Air  Weather  Service  with  model,  design  and 
prediction  tools  for  future  system  designers.  In  FY  1982,  the  laboratory  delivered  to  Space  Division  and  the  Air 
Weather  Service  a  fully  tested  code  which  represents  an  important  new  tool  for  improving  communications  links  in 
the  polar  regions.  The  code  requires  only  that  users  specify  magnetic  local  time  and  the  magnetic  activity  level 
to  locate  the  equatorward  edge  of  the  auroral  oval,  which  defines  the  latitude  where  significant  degradation  of 
communications  begins  due  to  auroral  precipitation.  The  code  also  aids  in  selecting  optimum  sites  for  high 
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latitude  radars.  During  FY  1983  the  instrument  design  phase  of  a  space  radiation  experiment  will  be  initiated. 
This  experiment  is  currently  planned  for  an  FY  1986  launch.  It  will  measure  the  radiation  hazards  of  the  space 
environment  and  the  performance  in  orbit  of  shielded  and  unshielded,  high  performance  microelec tronics  in  hardened 
and  unhardened  versions  that  will  be  required  for  future  space  systems.  In  FY  1984,  an  evaluation  of  computer  and 
laboratory  plasma  techniques  that  will  define  the  critical  parameters  for  modifying  the  space  plasma  environment 
will  be  conducted. 

G.  Project:  7659  -  Aerospace  Probe  Technology.  Develop  techniques  and  equipment  for  inst rumentat ion  and 
launch  of  balloons  and  rockets  in  order  to  obtain  m-situ  measurements  of  environmental  parameters  which 
critically  affect  the  design  and  operation  of  Air  Force  surveillance,  communication,  reconnaissance  and  weapon 
systems.  In  FY  1982,  completed  the  development  of  a  comraandable,  two-axis  point  control  for  tethered  balloon 
payloads  for  use  in  obtaining  optical  transmission  measurements.  This  development  provides  a  capability  to  attack 
the  slant  range  visibility  problem.  During  FY  1983,  the  evaluation  of  a  radar  carrying  tethered  balloon  system  as 
a  viable  option  for  operations  in  the  extreme  arctic  environment  will  be  completed.  In  FY  1984,  a  flight  test  of 
an  airborne,  adaptive,  programmable,  data  handling  system  will  be  conducted.  This  system  will  only  require 
reprogranmi ng  for  data  handling  applications. 

H.  Project:  7661  -  Spacecraft  Environment  Technology.  Define  the  polar  earth  orbit  electron  and  ion 
population,  develop  a  computer  code  to  simulate  the  interaction  between  the  polar  space  environment  and  Che 
shuttle/advanced  systems,  investigate  charge  beam  release  space  interaction  with  host  vehicle  and  the  ambient 
environment  and  develop  a  prototype  spacecraft  discharge  system .  In  FY  1982,  a  physical  model  of  the  interactions 
between  the  shuttle  and  earths  polar  environment  was  developed.  This  model  provided  the  basis  for  a  preliminary 
version  of  the  Potentials  of  an  Orbiting  Large  Spacecraft  in  the  Auroral  Region  Code  which  will  be  developed  into 
a  computer  aided  design  tool  under  PE  63410F,  Space  Systems  Environmental  Interactions  Technology;  for  application 
to  Space  Radar,  Shuttle  flight  payloads  and  astronaut  Extra  Vehicular  Activity.  During  FY  1983,  this  physical 
model  will  be  extended  to  include  the  effects  of  magnetic  -and  electric  fields  on  the  density  of  ions  surrounding 
the  spacecraft.  In  FY  1984,  a  sounding  rocket  instrumented  to  study  the  effects  of  charged  particle  beam  ejection 
on  the  rocket  vehicle,  the  charged  particle  itself  and  the  surrounding  ambient  environment  will  be  launched. 

I.  Project:  7670  -  Optical/Infrared  Properties  of  the  Environment.  Measure  and  model  the  infrared  and 
optical  properties  of  the  atmosphere  through  which  opt ical/ inf rared  radiation  from  targets,  guidance  systems  and 
communication  systems  must  penetrate,  and  the  backgrounds  against  which  targets  must  be  detected  and  tracked.  In 
FY  1982,  the  fifth  edition  of  the  standard  Department  of  Defense  low  resolution  atmospheric  transmission  code  was 
modified  and  extended  by  including  a  maritime  aerosol  model,  a  low  visibility  battlefield  model,  a  cirrus  cloud 
model,  and  a  rain  model.  These  modifications  aid  code  users  in  producing  atmospheric  transmission  predictions  for 
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operationally  realistic  conditions.  One  important  application  of  this  code  is  its  use  in  developing  practical 
tactical  decision  aids  for  field  Coaasanders  who  need  to  determine  quickly  which  type  of  guided  munitions  to  order 
uploaded  and  how  to  apply  them.  During  FY  1983,  two  rocket  probes  will  be  launched  into  the  winter  tiaie  auroral 
zone.  The  first  will  be  an  earth  limb  infrared  atmospheric  structure  probe  to  determine  the  spatial  structure  of 
short  wavelength  infrared  background  radiance.  The  second  probe  will  be  a  cryogenic  field-widened  interferometer 
that  will  obtain  data  on  the  spectral  composition  of  the  short  wavelength  infrared  atmospheric  background 
radiation  and  thereby  make  it  possible  to  identify  the  infrared  radiating  species  produced  under  wintertime 
auroral  excitation.  The  data  from  these  two  rocket  probes  will  help  surveillance  systems  designers  to  overcome 
the  interference  produced  by  enhanced  levels  of  background  radiation  in  disturbed  atmospheres.  In  FY  1984,  a  long 
wavelength  infrared  earthlimb  clutter  probe  will  be  launched  to  determine  the  diurnal  variation  of  atmospheric 
clutter  radiance.  In  addition,  a  celestial  measurement  probe  will  be  flown  to  complete  the  coverage  required  for 
the  Air  Force  Geophysics  Laboratory  sky  catalog  at  its  present  sensitivity  level. 

8.  <U)  PROJECT:  06GL  -  LABORATORY  OPERATIONS  (PROJECT  OVER  tlO  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  This  project  provides  for  operation  of  the  Air  Force  Geophysics  Laboratory, 
Hanscom  AFB  MA,  including  pay  and  related  costa  of  civilian  scientists,  and  support  personnel,  travel, 
transportation,  rents,  communications,  and  utilities  costs,  procurement  of  supplies,  equipment  and  contractor 
support  services.  The  Air  Force  Geophysics  Laboratory  performs  research,  and  exploratory  development  in  the 
geophysical  sciences,  i.e.,  geodesy,  geokinetics,  meteorology,  optical  physics,  ionospheric  physics,  upper 
atmosphere  physics,  and  space  physics  in  support  of  immediate  or  potential  needs  of  air  Force  operational  systems. 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  Not  applicable. 

C.  (U)  Major  Milestones:  Not  applicable. 
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Program  Element:  I62102E  Title:  Materials 
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1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

42,150 

46,164 

47,644 

53,276 

Continuing 

N/A 

06ML 

Laboratory  Operations 

14,728 

17,354* 

17,679 

17,970 

2417 

Thermal  Protection  Materials 

3,385 

3,746 

3,884 

4,171 

2418 

Metallic  Structural  Materials 

5,480 

5,352 

5,678 

7,251 

2419 

Nonmetalllc  Structural 

Materials 

4,807 

4,712 

4,919 

6,552 

2420 

Aerospace  Propulsion  Materials 

3,462 

3,952 

3,956 

4,272 

2421 

Fluid,  Lubricants  and  Fluid 

Containment  Materials 

3,365 

3,548 

3,584 

3,770 

2422 

Protective  Coatings  and 

Materials 

3,173 

3,447 

3,684 

4,344 

2423 

Electromagnetic  Windows  and 

Electronic  Materials 

3,750 

4,053 

4,260 

4,946 

♦Excludes  1  Oct  82  civilian  pay 

raise. 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

NEED:  This  program  element  conducts 

the  entire  Air 

Force  exploratory 

development  program  In  materials.  It  develops  new  and  Improved 

naterials 

which  are  required  to  meet 

the  Increased 

performance,  reliability  and  survivability  demands  of  current  and  future  aerospace  systems.  The  needs  of  Air  Force 
aircraft,  spacecraft  and  missiles  are  specialized  and  unique  and  cannot  be  satisfied  solely  by  civilian  research  and 
development  programs.  The  program  also  provides  management  and  operational  support  for  the  Materials  Laboratory, 
Uright-Patterson  Air  Force  Base,  OH,  as  the  Air  Force  agency  concerned  with  all  aspects  of  materials  research,  develop¬ 
ment  and  manufacturing  technology. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT&E  42,156  46,174  49,866  Continuing  N/A 

Difference  In  FY  1984  due  primarily  to  reduction  In  Project  2418,  Metallic  Structural  Materials  and  Project  2419, 
Nonmetalllc  Structural  Materials. 

4.  •  U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


Ptlltarv  Construction 


20,600 


—  1 
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5.  (U)  RELATED  ACTIVITIES:  All  three  military  services,  the  Defense  Advanced  Research  Projects  Agency,  the  National 
Aeronautics  and  Space  Administration,  the  Department  of  Energy,  and  Industry  through  the  Independent  Research  and 
Development  program,  carry  out  research  and  development  programs  In  materials  technology  specifically  related  to 
their  requirements.  Coordination  Is  provided  by  the  exchange  of  planning  documents,  joint  agency  technical  planning 
committees,  and  activities  such  as  the  Department  of  Defense  Metal-Matrix  Composite  Steering  Committee,  the  Materials 
Development  Coordination  Committee  for  Advanced  Strategic  Reentry  Vehicles,  the  Department  of  Defense  Materials  and 
Structures  Technology  Conference,  and  the  Trl-Servlce  Laser  Hardened  Materiala  and  Structures  Group.  These  Joint 
planning  meetings  and  materials  coordination  activities  highlight  the  specialized  materials  requirements  of  each 
organization  and  are  determining  factors  In  the  formulation  of  complementary,  rtonredundant  materials  research  and 
development  programs.  Interface  with  Industry  and  the  technical  community  Is  reinforced  by  active  participation  In 
academic  and  professional  organizations  and  societies.  This  program  element  receives  specific  Input  from  PE  61102F, 
Defense  Research  Sciences,  and  provides  technical  output  to  other  program  elements  such  as  PE  63211F,  Aerospace 
Structures  and  Materials,  and  PE  78011F,  Manufacturing  Technology. 

6.  MORE  PERFORMED  BY:  The  Materials  Laboratory  of  the  Air  Force  Urlght  Aeronautical  Laboratories,  Wrlght-Patterson 
Air  Force  Base,  OH,  is  the  organization-responsible  for  the  management  of  this  program.  The  top  five  contractors  in 
FY  1982  were:  University  of  Dayton,  Dayton,  OH;  United  Technology  Corp,  Longueull,  Quebec,  CN;  Ames  Research 
Center,  Moffett  Field,  CA;  Systems  Research  Laboratories,  Dayton,  OH;  and  ITT  Research  Institute,  Chicago,  IL. 

There  are  93  additional  contractors  with  a  FY  1984  total  dollar  value  of  $23,882,000. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project:  2417,  Thermal  Protection  Materials.  Provides  materials  and  processes  for  thermal  protection  of 
systems  and  components  subject  to  severe  thermal  stress  and  erosive  environments.  The  effects  of  thermal  erosion 
and  high  speed  particles  on  reentry  body  and  rocket  motor  performance  and  survivability  require  that  this  project 
emphasize  materials  technology  for  strategic  offensive  systems.  In  FY  1982  the  carbon/carbon  (C/C)  composite  technology 
developed  for  erosion  resistant  reentry  vehicle  nosetlps  was  applied  to  rocket  motors  and  has  been  selected  as  the 
nozzle  material  for  all  stages  of  the  Air  Force  MX  missile.  A  computerized  C/C  data  bank  was  established  for  use  by 
Industrial  designers.  A  totally  Integrated  nondestructive  evaluation  (INDE)  technique  was  developed  and  demonstrated 
for  thin  and  thick  wall  C/C  components.  New  composite  materials  with  major  improvements  In  shear  strength  and  bend 
stiffness  were  developed  for  advanced  reentry  vehicles.  Polyacrylonitrile  (PAN)  tape  wrapped  carbon  fabric/phenolic 
heatshlelds  were  developed  In  FY  1982  but  Improvements  In  purity  and  interlaminar  shear  strength  are  required. 

Efforts  were  Initiated  in  FY  1982  to  fabricate  oxidation  resistant  carbon/carbon  for  combustor  sections  of  cruise 
missile  engines.  FY  1983  goals  are  to:  validate  advanced  construction  carbon/carbon  nosetlp  materials  In  simulated 
missile  reentry/weather  environments  and  develop  a  3-D  pierced  fabric  carbon/carbon  composite  exit  cone  for  solid 
propellant  rocket  nozzles.  FY  1984  goals  are  to:  develop  penetration  aid  materials  for  advanced  reentry  vehicles  and 
develop  PAN-based  graphite  yarns  with  highly  crenulated  surfaces  for  high  shear  carbon/carbon  structural 
applications. 
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B.  Project:  2418,  Metallic  Structural  Materials.  Provides  reliable  metallic  materials  and  processes  with  optimum 
combinations  of  properties  from  cryogenic  temperature  to  1,200‘F  for  use  In  aerospace  structural  applications. 

Provides  the  development  and  feasibility  demonstration  of  the  advanced  technologies  required  to  Increase  productivity 
for  future  Air  Force  manufacturing  and  maintenance  processes.  FY  1982  accomplishments  Included  reducing  maintenance 
costs  of  aerospace  systems  through  application  of  improved  corrosion  prediction  and  control  techniques,  repair  technique 
replacement  with  Improved  materials  and  vibration  damping  technology.  Nondestructive  Inspection  technology  improvements 
have  been  Integrated  Into  Inspection  equipment  and  techniques  for  field  inspection  of  composites,  bonded  structures, 
and  a  variety  of  metal  structures  in  critical  aircraft  and  propulsion  systems.  The  development  of  vastly  Improved 
aluminum  alloys  with  higher  modulus,  lower  density,  higher  strength,  and  useful  properties  to  temperatures  as  high 

as  650“F  was  advanced  very  successfully  and  Is  part  of  a  DOD  Identified  thrust  in  rapid  solidification  technology 
(RST).  FY  1983  goals  are  to:  demonstrate  a  lithium-aluminum  alloy  with  a  6X  density  reduction  as  compared  to 
conventional  aluminum  alloys;  demonstrate  the  production  of  RST  powder  titanium;  develop  new  procedures  for  establishing 
Inspection  reliability  goals  for  new  weapon  systems  designs;  and  demonstrate  analytical  modeling  of  the  forging 
process.  FY  1984  goals  are  to:  develop  advanced,  high  reliability  NDE  techniques  and  Instrumentation  for  the  detection 
and  charac t eri rat  Ion  of  critical  defects  In  radar  absorbing  structures;  provide  quick  reaction  materials  and  processes 
(MAP)  support  to  Air  Force  Systems  Command  Product  Divisions,  Air  Force  Logistics  Command  and  Operational  Commands, 
and  transition  Improved  materials  and  processes  to  systems  use;  continue  broad  based  MM’  support  to  AF  systems, 
establish  ln-house  composites  supportablllty  capability,  continue  transition  of  new  materials  such  as  7050  aluminum 
alloy  and  powder  aluminum  alloys;  enhance  the  capability  of  analytical  and  computer  support  to  the  Laboratory  research 
and  development  program;  and  apply  Integrated  computer  aided  manufacturing  systems  to  the  major  functions  of 
manufacturing  to  Increase  productivity  and  flexibility  of  manufacturing. 

C.  Project:  2419,  Nonmetalllc  Structural  Materials.  Develops  new  and  improved  nonmetalllc  materials  with 
optimum  combinations  of  properties  from  cryogenic  temperature  to  1,200*F  to  provide  weight  savings  In  aerospace 
structural  applications.  FY  1982  accomplishments  Included  development  of  high  vinyl  modified  epoxy  matrix  materials 
and  low  cost  synthesis  approaches  for  making  acteylene  terminated  (AT)  polymers.  The  methodology  to  monitor  the 
composition  of  epoxy  matrix  materials  has  been  established  and  these  methods  are  being  employed  by  aerospace  contractors 
in  purchasing  materials  as  part  of  their  quality  assurance  program.  Initial  activity  has  been  undertaken  to  establish 
the  structure/property  relationships  between  the  matrix  material  chemistry  and  its  dynamic  behavior,  leading  to 

better  control  of  the  composite  manufacturing  process.  Ordered  polymer  fibers  with  substantial  Increases  In  both 
stiffness  and  modulus  were  developed  In  FY  1982.  Radar  absorbing  material  concepts  which  employ  advanced  composites 
demonstrated  equivalent  electrical  properties  to  current  absorber  concepts  with  reductions  In  thickness  and  vastly 
Improved  structural  efficiency.  Cumulative  damage  modeling  for  predicting  composite  failure  was  Initiated  In  FY  1982. 

A  local  model  for  Interlaminar  stress  analysis  In  thick  composite  sections  was  developed.  The  relation  of  metal/metal 
oxlde/adheslve  resin  Interphase  to  the  structural  performance  of  bonded  Joints  has  been  characterized .  The  feasibility 
of  Iractographlc  analysis  to  deduce  load/stress  history  of  adhesive  bonded  joints  has  been  shown.  FY  1983  goals  are 
to:  complete  development  of  composite  processing  methodology  based  on  use  of  liquid  resin  pressure  transducers; 
establish  an  optimized  process  for  the  formulation  of  paraphenylene  blsbenzothiazole  (ItiT)  films;  and  establish 
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feasibility  of  a  ternary  alloy  magnetic  materials  absorber.  FY  1984  goals  are  to:  develop  improved,  failure  resistant, 
structural  composite  materials  by  developing  an  understanding  of  processing-property  relationships  and  develop  advanced 
structural  materlals/absorber  concepts  employing  composites  technology  which  significantly  reduce  the  weight  penalties 
of  Radar  Absorbing  Materials/ Radar  Absorbing  Structures. 

D.  Project:  2420,  Aerospace  Propulsion  Materials.  Provides  improved  materials  and/or  processes  for  application 
to  current  and  future  aircraft,  missile  and  air  breathing  engine  propulsion  systems  to  Improve  productivity,  reduce 
life  cycle  costs  and  increase  performance.  In  FY  1982  titanium  alumlnldes  successfully  progressed  through  manufacturing 
trials  and  are  being  evaluated  In  other  programs.  Rapid  sol idl f Icat Ion  technology  processing  of  Iron  alumlnldes  was 

successfully  demonstrated!  and  carbon/carbon  composites  were  analytically  shown  to  havo  significant  potential  In 

weight  reduction  and  higher  temperature  capability  in  turbine  engines.  New  ceramic  matrix  composite  concepts  were 
developed  and  evaluated.  The  turbine  engine  materials  life  prediction  technology  was  exploited  and  applied  In  a 
large,  aggressive  retirement  for  cause  demonstration-validation  program  using  the  F-100  engine  as  Its  vehicle, 
progress  has  been  significant  and  the  potential  savings  in  maintenance  costs  identified  are  very  substantial.  FY  1983 
goals  are  to:  develop  constitutive  models  for  high  temperature  behavior  and  refined  modeling  techniques  for  small 
crack  growth;  develop  an  advanced  overlay  coating  for  single  crystal  blades  and  vanes  and  an  improved  temperature 
thermal  barrier  coating;  complete  engine  testing  of  Titanium  Alumlnlde  static  components  and  preliminary  screening 
of  Iron  Alumlnlde  alloys.  FY  1984  goals  are  to:  develop  improved  coating  systems  for  advanced  nickel-based  superalloy 
blades  and  vanes  to  extend  the  life  of  these  components  and  develop  advanced  RST  materials  with  greater  strength, 
and  durability  anJ  with  lower  strategic  materials  ronr**"f-  than  current  alloys. 

E,  Project:  2421,  Fluids,  Lubricants,  and  Elastomeric  Materials.  Provides  materials  and  supporting  technology 
for  lubricants,  energy  transfer  fluids,  fluid  containment  and  sealing.  In  the  irea  of  lubrication,  materials  are 
developed  for  liquid,  semisolid,  and  solid  lubricants  for  aircraft,  spacecraft,  and  cruise  missiles  Along  with  an 
understanding  and  prediction  of  their  performance.  Fluid  containment  and  sealing  efforts  provide  fuel  tank  sealants, 
fluid  system  seals,  and  expulsion  diaphragms.  In  FY  1982  a  low  viscosity  chlorutt 1 f luoroethylene  based  nonflammable 
hydraulic  fluid,  formulated  to  achieve  weight  savings,  successfully  completed  a  100  hour  pump  test  with  no  loss  of 
fluid  viscosity.  Initial  synthetic  approaches  to  candidate  synthetic  hydrocarbons  and  s llahydrocarbons  were  developed. 
Analytical  techniques  to  evaluate  lubricant  performance  in  a  space  environment  were  refined.  Antl-oxidant  and 
synthetic  hydrocarbon  based  greases  were  developed.  Special  techniques  for  grease  lubrication  of  porous  retainers 
were  developed.  Phosphonltr 1 1 Ic  fluoroelas toner  (PNF)  seals  have  Seen  developed  for  use  with  chlorot ri f luorethylene 
fluid  over  a  temperature  range  of  -65*F  to  270*F  In  aircraft  nonflammable  hydraulic  systems.  Flight  testing  of 
in-house  developed  gap  tolerant  integral  fuel  tank  channel  sealants  has  been  initiated  In  five  F-4  aircraft  at  Eglln 
AFB.  Chalking  rate  studies  on  polysulftde  fuel  tank  sealants  were  completed  and  Indicated  that  chalking  should  not 
cause  fuel  leaks  during  the  15  year  life  of  the  F-16  aircraft.  FY  1983  goals  are  to:  evaluate  hydraulic  fluid  and 
sealing  system  technology  for  a  -65*  to  ♦275*K,  3,000  psi  braking  system  and  develop  a  10,000  psi  hydraulic  pump  test 
stand;  transition  corrosion  Inhibited  engine  oil  to  the  Air  Force  Wright  Aeronautical  laboratories  Propulsion 
l^»b>'r«tory  lor  qualification  and  preliminary  evaluation  of  600* F  gas  turbine  oil  seals;  and  correlate  actual 

bearlvg  performance  with  that  predicted  by  computer  models.  FY  1984  goals  are  to:  develop  (-65*  to  +2 75*F) 
nonflammable  hydraulic  system  fluids  and  seals  for  high  pressure  (8,000  psi)  aircraft  braking  systems;  establish 
baseline  soiling  technology  for  graphl t e/epoxy  and  graph! te/ pol y Imlde  composite  fuel  tanks;  develop  accelerated  life 
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prediction  techniques  for  lubricated  moving  mechanical  assemblies  for  satellites;  and  demonstrate  a  shear  stable 
viscosity  index  improver  for  synthetic  hydrocurbon  fluids. 

F.  Project:  2422,  Protective  Coatings  and  Materials.  Provides  materials  and  concepts  to  enhance  the  survivability 
of  aircrews  and  vital  components  of  Air  Force  systems  In  natural  and  induced  hostile  environments.  Although  related 

to  che  materials  needs  discussed  in  other  projects,  materials  considered  In  this  project  primarily  have  a  protective 
function  that  is  essential  to  the  survival  of  the  crew,  structure,  avionics,  and  other  critical  subsystems  of  the 
military  systems.  In  FY  1982,  waterborne  films  technology  was  transferred  to  industry  for  future  development  of 
high  performance  aircraft  coatings.  Cavltating  liquid  jets  and  strlppable  primers  were  Investigated  for  environmentally 
acceptable,  cost  effective  coating  removal.  Spacecraft  Charging  at  High  Altitude  (SCATHA)  space  flight  experiment 
has  completed  two  years  in  orbit  and  additional  data  on  spacecraft  charging/contamination  was  obtained  and  analyzed. 

New  efforts  in  developing  acceptance  criteria  for  low  contaminating  materials,  developing  low  outgasslng  potting 
compounds,  and  characterizing  conformal  coatings  performance  limits  have  been  Initiated.  Experiments  on  a  concept 
for  protecting  an  optical  system  Against  laser  threats  across  a  broad  band  of  wavelengths  were  started;  a  low  energy 
pulsed  loser  hardening  concept  was  Identified  and  potentially  viable  defenses  against  the  high  energy  pulsed  laser 
threat  were  Identified.  FY  1983  goals  are  to:  complete  industry  survey  of  available  contamination  characterization 
techniques;  investigate  aircraft  paint  stripping  techniques  Including  high  pressure  water  and  lasers;  and  evaluate 
fixed  rejection  fitters  of  the  rugate  design.  FY  1984  goals  are  to:  develop  low  contaminating  and  thermal  control 
materials  for  satellites,  determine  failure  mechanisms  of  potting  compounds  used  in  satellite  power  supplies,  and 
develop  concepts  and  materials  for  laser  hardening  of  Air  Force  strategic  and  tactical  optical  systems. 

G.  Project:  2423,  Electromagnetic  Windows  and  Electronic  Materials.  Provides  materials  and  manufacturing 
processes  for  optical,  electromagnetic,  and  electronic  subsystems.  These  materials  are  required  for  application  to 
a  broad  range  of  electromagnetic  and  electronic  devices  and  components  critical  to  system  operation  and/or  survival 

In  natural  and  Induced  hostile  environments.  In  FY  1982  large,  uniform,  90  sillcon-10  germanium  alloy  single  crystals 
for  Improved  1.06  micron  detectors  were  grown  for  the  first  time.  Hot  pressed  spinel  Infrared  domes  with  excellent 
transmission  from  the  ultraviolet  to  mid-infrared  wavelengths  were  developed.  Designs  for  durable  ant i ref  lection 
coatings  for  zinc  sulfide  PAVE  TACK  windows  were  developed.  Development  of  3-D  boron  nitride/boron  nitride  antenna 
window  composites  for  maneuvering  RVs  has  been  completed.  A  program  to  develop  Mercury  Cadmium  Telluride  (HgCdTe)/ 
Silicon  Charge  Coupled  Device  (Si  CCD)  photovoltaic  arrays  for  strategic  surveillance  systems  has  been  initiated  and 
is  scheduled  for  transition  to  reanufac  turlng  scale-up.  At  the  same  time,  a  program  has  been  initiated  to  develop 
silicon/germanium  alloy  detector  materials  that,  in  principle,  could  be  operated  at  the  same  high  temperature  as 
HgCdTe  while  still  retaining  the  advantages  of  a  silicon  substrate  material.  Excellent  progress  has  been  made  to 
develop  large  calcium  fluoride  laser  windows  to  a  diameter  of  45  centimeters.  FY  1983  goals  are  to:  demonstrate 
feasibility  of  Liquid  Epitaxial  Crystal  (LEC)  growth  of  2  inch  Cadmium  Telluride  (CdTe)  substrates  for  epitaxial 
HgCdTe  and  growth  of  high  purity,  boron  doped  silicon;  eliminate  st rain-induced  defects  in  epitaxially  grown  Silicon 
(Si)  and  grow  low  defect  density  Gallium  Arsenide  (GaAs)  substrates;  and  evaluate  colorless  Zinc  Selenide  (ZnS)  for 
Forward  Looking  Infrared  (FLIR)  and  High  Energy  Laser  (HKL)  windows  and  fiber  reinforced  silicon  nitride  as  antenna 
window*.  FY  1984  goals  are  to:  optimize  detector  materials  for  performance  in  the  far-infrared  band  for  strategic 
app  i  i rations  and  develop  high  reflectance  mirrors  for  KEL  systems  and  antenna  windows  for  advanced  reentry  vehicles. 
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8.  (U)  PROJECT:  06DS ,  Materials  Laboratory  Operations  (PROJECT  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  This  project  provides  for  the  support  activities  required  to  operate  the  Materials 
Laboratory  and  Includes  the  pay  and  related  costs  of  civilian  scientists ,  engineers  and  supporting  personnel,  travel, 
transportation,  rents,  communications,  and  utilities  cost,  procurement  of  supplies  and  equipment,  and  contractor 
support  services.  The  Materials  Laboratory  Is  responsible  for  the  Air  Force  exploratory  and  advanced  development 
programs  In  the  area  of  materials  technology,  a  portion  of  the  basic  research  program  in  materials,  and  for 
administrative  support  of  the  Air  Force  Manufacturing  Technology  program.  The  laboratory  provides  technical  support 
to  current  and  future  system  program  offices,  the  Air  Force  Logistics  Command,  and  the  operational  commands.  It 
also  maintains  a  quick  reaction  capability  to  respond  to  operational  problems  Involving  technology,  materials 
application,  and  failure  analysis. 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  Not  applicable. 

C.  (U)  Major  Milestones:  Not  applicable. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 
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1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 

Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Addit tonal 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

56.465 

61,203 

61,192 

65,825 

Continuing 

n/a 

06  FF 

Laboratory  Operations 

31  ,917 

32,243* 

32,794 

33,268 

2401 

Structures  and  Dynamics 

5,930 

7,420 

7,353 

8,783 

2402 

Vehicle  Equipment 

4,631 

5,530 

5,107 

5,889 

240) 

Flight  Control 

6,303 

7,210 

6,769 

7,802 

2404 

Aeromechanics 

7,684 

8,800 

9,169 

10,08) 

*l.xcludes  1  Oct  82  civilian 

pay  raise. 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  This  exploratory  development  program  provides 

the  flight  vehicle 

technologies  required  for  the  design 

and  development  of  future 

aerospace  vehicles  (aircraft,  missiles, 

,  and  spacecraft) 

and  for 

the  improvement  of  current  vehicles.  It 

encompasses  the  technical 

areas  of  structures,  aerodynamics,  aero- 

thermodynamics,  flight  performance  analysis,  vehicle  dynamics,  flight  control,  crew  station  design,  crew  escape  and 
recovery,  environmental  control,  mechanical  subsystems,  survlvablll ty/vulnerabll 1 ty ,  and  technology  Integration.  The 
program  also  provides  for  the  operational  support  and  management  of  the  Flight  Dynamics  laboratory.  Air  Force  Wright 
Aeronautical  laboratories ,  Wrlght-Patterson  Air  Force  Base,  OH. 

3.  (U)  COMPAR I SO  WITH  FY  19B3  DESCRIPTIVE  SUMMARY:  (S  In  thousands) 

RDT&K  55,155  61,219  65,184  Continuing  N/A 

A.  The  difference  In  funding  between  the  FY  1984  and  the  FY  1983  Congressional  Descriptive  Summarles: 

(U)  FY  1984:  Reduced  funding  ($3.992M)  Is  a  result  of  undistributed  Congressional  reductions.  In  Project  2401, 
the  reduction  will  curtail  Intended  Improvements  to:  (1)  ln-house  capabilities  for  structural  and  dynamic  analyses, 
design  and  testing,  (2)  the  rapid  solidification  (powder)  technology  for  advanced  structures,  and  (3)  the  advanced 
control  techniques  for  large  space  structures.  Structural  testing  methods  for  hypersonic  aircraft  will  not  be  developed 
Project  2402  -  Reduced  funding  will  curtail:  (1)  the  analysis  and  conceptual  design  of  a  lightweight,  cost  effective 
encapsulated  emergency  crew  escape  system  for  single  seat  high  performance  aircraft,  (2)  the  development  of  a  light 
weight  variable  thickness  transparent  crew  enclosure  concept  for  defeating  blrdstrikes,  and  (3)  the  feasibility 
study  of  thermal  control/raanagement  concepts  for  large,  flexible,  distributed  array  space  systems.  Project  2403  - 
Reduced  funding  will:  (1)  curtail  the  large  space  structure  pointing  and  shape  control  effort,  (2)  delay  the  capability 
to  Htabtll.’o  and  use  large  antenna  structures  now  under  development,  and  (3)  delay  the  flight  demonstration  of  an 
el  e '  t  ro-moch.inl  cn  1  primary  actuator.  Project  2404  -  Reduced  funding  will:  (1)  curtail  development  of  a  Radar  Cross 
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Section  (RCS)  prediction  methodology,  which  Is  simple  and  economical  enough  for  use  In  conceptual  design,  and 
(2)  delay  the  development  of  ground  plane  modeling  techniques  for  simulation  of  STOL  aircraft  at  various  approach 
heights  and  speeds  and  during  ground  roll. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Mot  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  program  receives  technology  Inputs  from  In-house  Laboratory  Independent  Research 
(PE  61101F),  Defense  Research  Sciences  (PE  6 1 1 02 F) ,  and  Materials  (PE  62102F),  as  well  as  from  other  national  and 
International  research  and  development  activities.  In  turn,  the  technology  product  of  this  program  Is  applied  to 
Flight  Vehicle  Technology  (PE  63205F) ,  Aerospace  Structures  and  Materials  (PE  6321  IF),  Aircraft  Nonnuclear  Survivability 
(FFi  632MF),  Advanced  vighter  Technology  Integration  (PE  63245P),  and  Other  advanced  development,  and  engineering 
development  and  system  development  programs.  Cooperative  and  Jointly  funded  projects  are  conducted  with  other  Air 
Force  laboratories  and  organizations,  the  Army,  the  Navy,  the  National  Aeronautics  and  Space  Administration,  arid 
foreign  countries.  Coordination  and  avoidance  of  duplication  of  effort  is  accomplished  with  these  agencies,  academic 
Institutions,  and  industry  through  exchange  of  information,  coordinating  and  advisory  groups,  technical  reviews  and 
seminars,  professional  societies  and  meetings,  and  through  the  preparation  of  formal  Department  of  Defense  documents 
such  aa  Technical  Area  Descriptions  and  Technical  Reports. 

6.  (U)  WORK  PERFORMED  BY:  Work  is  performed  ln-house  by  the  Flight  Dynamics  Laboratory,  Air  Force  Wright  Aeronautical 
Laboratories,  Wrlght-Patterson  Air  Force  Base,  OH  and  through  contracts  managed  by  that  Laboratory.  The  Laboratory 
makes  use  of  ln-house  facilities  and  other  Air  Force,  government,  and  Industry  facilities.  The  top  five  contractors 
are  Rockwell  International,  Los  Angeles,  CA;  The  Boeing  Company,  Wichita,  KS;  General  Dynamics,  Ft.  Worth,  TX;  Systems 
Control  Inc.,  Palo  Alto,  rA;  and  McDonnell  Douglas,  St.  Louis,  MO.  The  total  number  of  additional  contractors  is 

58,  with  a  total  contract  value  of  S28.5M. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  2401,  Structures  and  Dynamics.  The  purpose  of  this  project  Is  to  develop  and  demonstrate 
structural  mechanics  and  vehicle  dynamics  technology  for  flight  vehicles  which  will  result  In  low  cost,  low  weight, 
high  performance  structures  with  assured  design  life.  It  has  four  major  goals:  (1)  effectively  applying  advanced 
materials  to  aerospace  vehicles,  (2)  generating  new  basic  structural  dynamics  criteria,  techniques  and  concepts  to 
facilitate  design  and  development  of  weapon  systems,  (3)  maintaining  the  technical  capability  and  unique  facilities 
needed  to  attain  the  preceding  goals,  and  (4)  providing  the  technical  expertise  required  for  structures  and  structural 
dynamics  technical  support  to  other  organizations. 

(I)  (U)  FY  1982  Program:  Transonic  unsteady  aerodynamic  flutter  prediction  methods  were  developed  and 
evaluated  by  comparison  with  corresponding  experimental  data.  These  methods  will  reduce  the  risk  of  transonic  flutter 
In  new  weapons  systems.  Structural  design  techniques  were  developed  for  composite  material  structures.  The  techniques 
consider  fatigue  life  and  damage  tolerance  requirements,  as  well  as  response  to  static,  mechanical,  aerodynamic  and 
thermal  loads.  This  capability  Is  required  to  design  composite  structures  and  will  allow  accurate  assessment  of 
contractor  predictions  and  proposals.  New  structural  concepts  were  developed  for  battle  damage  repair,  titanium  and 
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aluminum  metal-matrix  composites,  superplastlcally  formed  aluminum,  and  survlvable  composite  fuel  tanks.  Major 
technical  Issues  were  clarified  for  the  active  and  passive  control  of  vibrations  of  optical  space  structures. 

(2)  (U)  FY  1983  Planned  Program:  In  order  to  provide  improved  combat  effectiveness,  prediction  and  design 
techniques  will  be  developed  for  high  angle  of  attack,  transonic  maneuvering,  and  low  speed  flight  conditions. 

The  verification  of  composite  material  structure  design  tools  will  be  accomplished  through  ground  test  and  service 
life  tracking.  Other  efforts  will  Include:  (1)  development  of  bolted  composite  joint  design  criteria,  (2)  definition 
of  rapidly  solidified  alloy  and  metal-matrix  composite  durability,  (3)  the  development  of  thermal  shaping  and 
vibration  controls  for  space  structures,  (4)  a  high  energy  laser  mirror  Isolation  study,  (5)  the  design  of  composite 
fuel  tanks  for  survivability,  (6)  establishing  guides  for  the  repair  of  combat  damaged  structure,  (7)  development  of 
Radar  Absorbing  Materlal/Radar  Absorbing  Structure  (RAM/RAS)  for  wing  leading  edges,  and  (8)  the  development  of  new 
methods  to  combine  structural  certification  with  high  temperature  testing  in  Che  structures  test  facility. 

(3)  (U)  FY  1984  Planned  Program:  The  development  of  a  flutter  suppression  system  that  can  adapt  to  many  wing 
score  configurations  will  continue.  The  design  and  development  of  the  Aircraft  Cround  Induced  Loads  Excitation  (AGILE) 
laboratory  system,  which  applies  dynamic  loads  through  the  landing  gear  to  the  aircraft,  will  be  completed.  A  super- 
plastic  formable  aluminum  aircraft  structure  will  be  validated.  Other  efforts  will  include:  (1)  development  of 
Integral  damping  concepts  for  fuselage  structures,  (2)  development  of  aircraft  and  spacecraft  structure  design  methods 
to  minimize  weight,  (3)  evaluation  of  large  composite  poscbuckled  panel  durability,  (4)  development  of  structural 
design  concepts  for  spacecraft  Joints,  and  (5)  development  of  structural  test  methods,  including  the  automated  detection 
of  structural  crack  propagation  In  aircraft  fatigue  tests. 

B.  (U)  Project:  2402,  Vehicle  Equipment.  The  purpose  of  this  project  is  to  acquire  the  technological  base  and 
provide  demonstrated  technologies  in  the  areas  of:  (1)  conventional  and  alternate  flight  vehicle  take-off  and  landing 
systems,  (2)  windshields  and  transparency  enclosures,  (3)  cryogenic  cooling,  (4)  internal  environmental  control, 

(5)  flight  vehicle  vulnerability  to  ballistic  threats  and  natural  environmental  hazards,  (6)  emergency  crew  escape, 
and  (7)  combined  environmental  reliability  testing.  These  technological  advancements  will  significantly  affect  the 
life  cycle  cost  of  subsystems  and  equipment.  Increase  the  probability  of  flight  vehicle  and  crew  member  survival, 
and  Improve  flight  vehicle  operational  capabilities.  In  addition,  the  project  will  demonstrate  options  for  improved 
equipment/system  design  and  performance  and  establish  the  associated  scientific  and  engineering  foundation  for  these 
technologies. 

(1)  (U)  FY  1982  Program:  The  results  obtained  in  the  Combined  Environments  Reliability  Test  (CERT)  facility 
were  transitioned  to  military  specifications  for  internally  carried  avionics.  Assessments  and  preliminary  designs 
for  emergency  crew  escape  concepts  In  high  speed  manned  vehicles  were  completed.  Current  systems  provide  safe  crew 
escape  only  up  to  moderate  subsonic  speeds.  In  regard  to  conventional  landing  gear,  efforts  Include  the  development 
of  radial  ply  tires  and  active  control  landing  gear  struts,  which  will  allow  aircraft  operation  on  battle  damaged 
and  repaired  runways.  The  development  of  microprocessor  controlled  closed  loop  environmental  control  concepts  was 
Initiated.  Also,  characterization  of  the  atmospheric  electricity  hazard  (lightning)  was  completed  through  extensive 
groin'd  and  in-flight  measurements  conducted  during  the  past  three  fiscal  years. 


A3 


7/ 


Program  Element:  I62201F  Titles  Aerospace  Flight  Dynamlca 

DOD  Mission  Area:  #523  -  Engineering  Technology  (ED)  Budget  Activity:  >1  -  Technology  Base 

(2)  { 0)  FY  1983  Planned  Program:  Cryogenic  cooler  technology  will  be  extended  to  provide  the  low  temperatures 
required  for  the  operation  of  on-bosrd  Josephson  Junction  Processors.  Efforts  will  continue  on  expanding  the  safe 
ejection  envelope  using  a  microprocessor  to  control  ejection  seat  trajectory  during  egress.  Crew  survivability  will 

be  enhanced  by  reducing  pre-ejection  tine  delays  and  Inproving  man/seat  system  stability.  Cryogenic  cooler  component 
development  for  air-to-air  missile  Infrared  sensors  will  be  completed.  Computer  aided  design  techniques,  which 
include  heat  load  and  environmental  control  considerations  In  avionics  designs,  will  be  completed.  There  will  be 
continued  development  of  methodologies  to  determine  the  residual  strength  of  composite  structures  after  projectile  or 
fragment  Impact.  Other  efforts  will  include:  (1)  rough/soft  landing  gear  fabrication  and  evaluation,  (2)  advanced 
aircraft  brake  system  component  development,  (3)  development  of  llghcnlng  protection  for  composite  fuel  tanks,  (4) 
evaluation  of  llalon  dry  bay  protection,  (5)  development  of  missile  cryogenic  seals,  and  (6)  utilisation  of  the 
Integrated  Thermal  Aided  Design  (ITAD)  program  for  Environment  Control  System  (ECS)  development, 

(3)  (U)  FY  1984  Planned  Program:  Efforts  will  Include:  (1)  continued  development  and  performance  evaluation 
of  a  closed  cycle  cryogenic  cooler  capable  of  providing  liquid  helium  (4.2*K  temperature)  refrigeration  for  the 
environmental  support  of  Josephson  Junction  superconducting  devices,  (2)  ejection  seat  aero  and  flight  control 
development/evaluat ion ,  (3)  development  of  Integrated  environmental  engineered  electronics  to  achieve  large  electronic 
systems  Improvements  with  regard  to  cost,  reliability  and  malntalnance ,  (4)  rough  field  landing  gear  testing, 

(5)  lightning  generator  equipment  Improvement,  (6)  development  of  a  design  guide  for  lightning  resistant  composite  fuel 
tanks,  (7)  transparency  (windshield)  test  method  verification,  and  (8)  development  of  design  guides  for  armor  and 
fuel  tank  and  Inlet  duct  protection. 

C.  (II)  Project:  2403,  Flight  Control.  The  purpose  of  this  project  Is  to  develop  flight  control  systems  technology 
that  matches  the  vehicle  performance  and  dynamic  characteristics,  armament,  and  mission  systems  with  the  pilot.  In 
this  way  the  maximum  capability  can  be  obtained  while  assuring  safety,  survivability  and  economy.  The  elements  of 
flight  control  technology  include  cockpit  display  and  controls,  control  logic,  aircraft  stability  and  control,  control 
sensors,  and  actuation  subsystems.  Laboratory,  wind  tunnel,  simulator,  and  flight  tests  will  also  be  necessary 
to  demonstrate  the  validity  of  advanced  control  concepts,  devices,  and  techniques.  An  Important  means  of  technology 
transition  Is  through  specifications,  handbooks,  design  guides  and  criteria,  and  technical  reports. 

(1)  (U)  FY  1982  Program:  Began  development  of  integrated  control  concept  simulations  which  support  alternate 
penetration  tactics  such  as  high  speed  dash,  terrain  following,  terrain  masking,  and  evasive  maneuvering.  These 
simulations  support  cockpit  hardware  technology  development  required  to  provide  the  flight  crew  with  essential  mission 
data  and  systems  status  for  effective  operations.  The  development  and  maintenance  of  Data  Compendium  (DATCOM),  the 
free  world  standard  for  estimating  stability  and  control  characteristics  of  aircraft  conceptual  designs,  was  continued, 
and  work  was  begun  to  extend  It  Co  missile  configurations.  Integrated  tactical  contract  studies,  speech  technology 
development,  and  pictorial  format  displays  were  also  pursued. 
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Program  Element:  #6220 1 F 

DOD  Mission  Area:  1523  -  Engineering  Technology  (ED) 


Tltlai  Aerospace  Plight  Dynamics 

Budget  Activity:  #1  -  Technology  Base 


(2)  (U)  FY  1983  Planned  Program:  The  multifunction  flight  reference  system  program  continues  to  be  an  AFSC 

Initiative.  It  Is  expected  to  flight  demonstrate  two  strap-down,  skewed,  ring  laser  gyroscope  assemblies  In  an  F— 15. 

A  radar  warning  simulation  system  will  be  Installed  in  the  Large  Amplitude  Multimode  Aerospace  Research  Simulator 
(LAMARS).  Newly  emerging  digital  architecture  will  be  applied  to  flight  control  systems  to  Improve  reliability, 
supportablllty  and  vehicle  survivability.  The  flying  qualities  specification  will  be  expanded  to  Include  large 
aircraft  such  as  bombers,  missile  carriers,  and  transports  In  the  million  pound  plus  class.  Validated  design  criteria 

for  the  low-speed,  power-lift  flight  phases  of  Short  Take-off  and  Landing  (STOL)  vehicles  and  for  terrain  following/ 

terrain  avoidance  algorl thlms ,  which  increase  aircraft  survivability  and  mission  effectiveness,  will  be  developed. 

Also,  a  threat  management  design  and  development  program  to  augment  the  Tactical  Flight  Management  Program  will 
begin.  A  design  for  a  new  variable  stability  fighter  flight  simulator  to  replace  the  NT-33,  will  be  accomplished. 

Voice  technology  applications  to  flight  control  will  be  demonstrated  In  the  KC-135  Speckled  Trout  aircraft. 

(3)  (U)  FY  1984  Planned  Program:  The  multifunction  flight  reference  system  demonstration  will  be  completed 
and  transitioned  to  the  Integrated  Inertial  Reference  Assembly  program.  In  addition,  flat  panel  display  development 
will  continue.  Other  FY  198A  efforts  include:  (1)  threat  management  display  development,  (2)  Installation  of  a 
helmet  mounted  display  for  the  manned  combat  station  simulator,  (3)  Integrated  system  software  design  and  verification, 
(A)  distributed  microprocessor  flight  on  Dlgltac  III,  (5)  electromechanical  actuator  demonstration,  (6)  computer 
aided  design  for  integrated  control  systems,  (7)  voice  technology  applications  for  fighter  cockpits,  and  (8)  artificial 
Intelligence  applications  for  system  fault  detection  and  maintenance. 

U.  (U)  Project:  2AOA,  Aeromechanics.  The  purpose  of  this  project  is  to  Initiate  and  conduct  technology  programs 
In  the  areas  of  aerodynamics,  aerothermodynamlcs ,  performance  analysis,  configuration  research,  technology  assessment 
and  integration,  and  wind  tunnel  and  flight  experiments.  These  technology  programs  are  directed  toward  improved  mission 
capability  and  survivability,  reduced  development  risk,  and  reduced  development  and  operation  cost.  Fundamental  tech¬ 
nology  base  efforts  include  development  of:  (1)  test  and  prediction  techniques,  (2)  design  criteria,  (3)  wind  tunnel 
simulation  and  flight  test  correlation,  and  (A)  configuration  and  component  options  to  enhance  mission  performance. 

(I)  (If)  FY  1982  Program:  An  effort  to  study  volumetrlcally  efficient  advanced  missile  vehicle  aerodynamics 
was  expanded  to  include  Innovative  configurations  for  maneuvering  reentry  vehicles  and  orbital  lifting  vehicles.  The 
results  were  compiled  In  a  design  guide  and  have  been  published  and  transmitted  to  industry.  Aerodynamic  and  aero- 
heating  prediction  techniques  were  explored  for  air  launched,  highly  manuverable  missile  configurations.  Tests  were 
conducted  to  gather  data  which  verified  and  validated  numerical  techniques  for  calculating  flow  fields  and  aerodynamic 
heating.  Studies  were  initiated  to  assess  the  technical  problems  resulting  from  the  application  of  configuration 
shaping  to  reduce  radar  signatures  of  current  and  advanced  weapons.  The  utilization  of  ln-house  experimental 
aerodynamic  facilities  was  continued  with  an  emphasis  on  clean,  affordable  flow  visualization  facilities  such  as 
water  and  smoke  tunnels.  Advanced  tactical  and  strategic  aircraft  configurations  were  Investigated  to  define  vehicles 
with  Increased  range,  payload,  survivability  and  reduced  life  cycle  cost.  Technologies  were  explored  which  offer 
solutions  to  the  problem  of  sustaining  combat  operations  off  of  damaged  runways  and  alternate  surfaces. 
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Prog ran  Element:  I62201F  Title:  Aerospace  Flight  Dynamic* 

DOD  Mission  Area:  >523  -  Engineering  Technology  (ED)  Budget  Activity?  >1  -  Technology  Base 

(2)  (U)  FY  19B3  Planned  program:  Efforts  will  begin  to  define  critical  technologies  for  multipurpose 
fighter-interceptor  configurations.  Uind  tunnel  and  radar  cross  section  tests  are  planned  to  verify  aerodynamic 
stability i  performance  and  detectability  characteristic!  of  advanced  Short  Take-off  and  landing  (STOL)  tactical 
and  strategic  aircraft  configured  with  and  without  weapons.  There  will  be  an  assessment  of  the  degradation  of 
performance  of  aerodynamical ly  configured  missiles  because  of  design  compromises  to  minimize  observables.  Evaluation 
of  flight  vehicle  concepts  for  the  effectiveness  of  standoff  ballistic  glide  and  cruise  weapons  will  continue. 
Additional  refinements  of  aerodynamic  and  functional  performance  prediction  techniques,  which  efficiently  use 
computer  tine  and  resources,  will  be  emphasized.  An  effort  to  correlate  flight  data  with  wind  tunnel  test  results 
snd  analytic  predictions  will  be  completed.  Aircraft  and  missile  performance  prediction  techniques  will  be  Integrated 
to  allow  trade-offs  to  be  made  which  will  maximize  overall  weapon  ayatem  performance.  Other  planned  efforte  Include: 
(1)  supersonic  persistence  technology  development,  (2)  low  altitude  aircraft  configuration  technology  development, 

(3)  Advanced  Military  Spaceflight  Capability  (AMSC)  configuration  analyses  and  optimization,  (4)  STOL  technology 
Investigations,  (5)  vortex/llnear  lift  technology  development,  (6)  technical  options  for  alternate  take-off  and 
landing,  (7)  Maneuvering  Reentry  Research  Vehicle  (MRRV)  design  and  wind  tunnel  test,  and  (8)  development  of  survlvable 
fighter  technologies. 

(3)  (U)  FY  1984  Planned  Program:  The  development  and  exploration  of  strategic  aircraft  options  featuring 
highly  survlvable  system  Integration  concepts  «nd  enhanced  performance  is  planned.  Vehicle  concepts  for  strategic 
applications.  Including  penetration,  reconnaissance,  intercept,  and  airlift,  will  be  Identified.  Design  criteria 

for  high  performance  conformal  Inlet  and  exhaust  nozzle  concepts  In  highly  Integrated  airframe-propulsion  Installations 
will  be  established.  Aeromechanic  technologies  for  key  aerospace  problems  such  as  non-catalytlc  heating  effects 
will  be  assessed  for  Improved  confidence  and  reduced  costs.  Other  development  efforts  Include:  (1)  highly  Integrated 
nozzle  and  exhaust  cooling  technology,  (2)  laser  hardening  through  the  use  of  fluid  mechanics,  (3)  reduced  weapons 
carriage  aerodynamic  drag  and  observerables ,  (4)  Advanced  Military  Space  Capability  (AMSC)  technologies,  (5)  STOL 
thrust  vectoring,  (6)  defense  suppression  driving  technologies,  (7)  numerical  heat  transfer  calculation  techniques 
for  realistic  configurations,  and  (8)  performance  component  Improvements  for  advanced  maneuvering  missiles. 

8.  (U)  PROJECT:  06KF,  Laboratory  Operations  (PROJECT  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  This  project  provides  for  the  support  activities  required  to  operate  the  Flight 
Dynamics  Laboratory,  Air  Force  Wright  Aeronautical  Laboratories,  Wright-Pat terson  Air  Force  Base,  OH.  It  Includes 
pay  and  benefits  for  civilian  scientists,  englneeers  and  support  personnel;  travel,  transportation,  rents, 
communlcatluns,  computer  network,  and  utilities  costs;  anu  procurement  of  supplies,  equipment  and  contractor  support 
services. 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  Nut  Applicable. 

C.  (U)  Major  Milestones:  Not  applicable. 


ii 


46 


—  1 


i 


FV  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  H62202F 

D00  Mission  Area i  1522  -  Environmental  and  Life  Sciences  (ED) 


Title:  Aerospace  Biotechnology 

Budget  Activity i  >1  -  Technology  Baae 


1.  (U)  RESOURCES  (PROJECT  LISTING)-.  (?  in  thousands) 


Project 

FV  1982 

FV  1983 

FY  1984 

FV  1985 

Additional 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

TOTAL  FOR  PROGRAM  ELEMENT 

37,921 

40,500 

43,614 

46,705 

Continuing 

06MD 

Aerospace  Medical  Division 

Laboratory  Operations 

19,994 

20,217* 

20,977 

21,303 

2729 

Chemical  Defense 

696 

3,050 

3,600 

4,000 

6302 

Occupational  and  Environmental 

Toxic  Hazards  in  Air  Force  Operations 

2,869 

2,700 

2,900 

3,250 

6770 

biotechnology  Studies  in  Advanced  Systems 

75 

333 

627 

667 

6893 

Manned  Weapon  Systems  Effectiveness 

2,465 

1,400 

1,600 

1,775 

7184 

Man-Machine  Integration  Technology 

4,330 

4,269 

4,400 

4,720 

7231 

Safety  and  Aircrew  Effectiveness  in 
Mechanical  Forces  Environments 

2,565 

2,750 

2,860 

3,240 

7755 

Aerospace  Medicine 

711 

1  800 

900 

1,000 

7757 

Radiation  Hazards  in  Aerospace  Operations 

3,094 

3,400 

3,900 

4,450 

7930 

Advanced  Crew  Technology 

1,122 

1,581 

1,850 

2,300 

Total 

Estimated 

Cost 


N/A 


•Excludes  1  Oct  82  Civilian  Pay  Raise. 


2,  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Aerospace  Biotechnology  is  the  core  Air  Force  technology  base 

program  to  optimize  the  role  of  the  human  operator  in  the  design,  development,  and  operation  of  increasingly  complex  and 
technologically  sophisticated  weapon  systems.  The  four  key  thrusts  of  the  biotechnology  program  are:  (1)  to  improve  the 
performance  of  the  human  component  of  weapon  system/operations  by  refining  crew  selection  and  maintenance,  crew  protection, 
and  man-machine  integration;  (2)  to  improve  safety  and  environmental  protection  from  radiation,  chemical,  and  mechanical 
forces  noise;  (3)  to  establish  threat  characterization  and  countermeasures  effectiveness  against  Soviet  weapon  systems; 
and,  (4)  to  develop  chemical  defense  measures  for  air  base  operations,  casualty  care  evacuation,  and  personal  protective 
equipment.  Key  factors  driving  the  increasing  investment  in  this  program  include:  reliance  on  more  technology-rich 
hardware  systems  to  counter  the  numerical  superiority  of  threat  systems;  the  requirement  to  reduce  life  cycle  costs  of 
weapon  systems;  the  national  environmental  concern  with  lifetime  effects  of  exposure  of  various  forms  of  radiation  and 
chemicals;  and,  the  need  to  retain  operationally  experienced  aircrews.  The  program  funds  the  operational  support  and 
management  tor  the  research  and  development  activities  performed  by  the  Aerospace  Medical  Division,  Brooks  AFB  TX.  This 
includes  the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright-Patterson  AFB  oil,  and  the  USAF  School  of  Aerospace 
Medicine,  Brooks  AFB  TX. 


47 


i 


— < 


Program  Elements  #62202F 

DOD  Mission  Area;  #522  -  Environmental  and  Life  Sciences  (ED) 

3.  <U)  COMPARISON  WITH  Fv  1983  DESCRIPTIVE  SUMMARY;  ($  in  thousands) 


Title;  Aerospace  Biotechnology 

Budget  Activity s  #1  -  Technology  Base 


Total 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDT5.E 

35,959 

41,718 

44,777 

Continuing 

N/A 

The  difference  in  fy  1983  funding  is  due  to  a  Congressional  reduction.  The  primary  reductions  were  made  in:  Project 
7757,  Radiation  Hazards  in  Aerospace  Operational  Project  6893,  Manned  Weapon  Systems  Effectiveness i  and.  Project  6302, 
Occupational  and  Environmental  Toxic  Hazards  in  Air  Force  Operations.  These  reductions  have  resulted  in  the  descoping  of 
studies  to  determine  bioeffects  of  long  term  exposure  to  radio  frequency  radiation,  experiments  to  determine  performance 
effectiveness  of  ground  to  air  threat  system  operators  and  efforts  to  identify  physiological  mechanisms  by  which  toxic 
substances  act  on  the  human  body. 

4.  (U)  OTHER  APPROPRIATION  FUNDS;  ($  in  thousands) 

Military  Construction 

Funds  5,490  ,325  510  3,925 

5.  (U)  REIATfcO  ACTIVITIES:  The  Biotechnology  Program  is  one  of  the  program  elements  formally  coordinated  under  the 

Armed  Services  Biomedical  Research  and  Evaluation  and  Management  (ASBREM)  Committee.  This  committee  is  modeled  after  the 
Joint  Logistics  Commanders'  forum,  is  chaired  at  the  general  officer  level,  and  serves  as  the  coordinating  and  program 
review  agency  for  DOD  Medical  and  Life  Sciences  research  and  technology.  Formal  mechanisms  with  other  federal  agencies 
include  the  NASA-Air  Force  Systems  Command  Interdependency  Working  Group,  and  the  Joint  Army  Navy-NASA  (JANNAF)  Propulsion 
Committee.  The  program  is  coordinated  on  an  international  basis  through  the  Air  Standardization  Coordinating  Coimnittee, 
and  several  North  Atlantic  Treaty  Organization  groups  including  the  Military  Agency  for  Standardization,  the  Defense 
Research  Group,  and  the  Advisory  Group  for  Aerospace  Research  and  Development.  In  addition,  bilateral  agreements  and  Data 
Exchange  Agreements  are  in  effect  with  appropriate  friendly  nations.  Within  Air  Force  Systems  Command  the  program  is 
formally  presented  to  Product  Division  Commanders  and  their  Systems  Program  Directors  on  a  recurring  basis,  integrated 
planning  is  achieved  with  other  laboratories  on  new  systems  concepts,  and  joint  technology  programs  are  developed  and 
executed.  Existing  joint  technology  programs  include  crew  station  design,  ejection  seat  design,  threat  simulation, 
environmental  quality  criteria,  audio  and  visual  countermeasures,  and  chemical  defense.  Where  coordination  is  required  on 
a  daily  basi  operating  locations  have  been  established  with  other  organizations.  These  include  positions  with  HQ  Army 
Medical  Rsd  Command,  Fort  Detrick  MD,  Army  Institute  of  Chemical/Biological  Defense  at  Aberdeen  Proving  Ground  MD,  Army 
Aeromedical  Laboratory,  Fort  Rucker  AL,  Naval  Medical  Research  Institute,  Bethesda  MD,  and  Air  Force  Flight  Test  Center/ 
NASA  'iryden  Research  Center,  Edwards  AFB  CA. 


48 


76 


( 


Program  Elements  I62202F 

DOD  Mission  Area:  1522  -  Environmental  and  Life  Sciences  (ED) 


Title:  Aerospace  Biotechnology 

Budget  Activity:  >1  -  Technology  Base 


6.  (U)  WORK  PERFORMED  BY:  The  Biotechnology  Program  is  conducted  by  the  Aerospace  Medical  Division  through  its  two 
laboratories:  the  United  States  Air  Force  School  of  Aerospace  Medicine,  Brooks  Air  Force  Base  TX,  and  the  Air  Force 
Aerospace  Medical  Research  Laboratory,  Wright-Patterson  Air  Force  Base  OH.  The  in-house  portion  of  the  program  is 
centered  on  unique,  complex,  man-rated  experimental  facilities  which  are  generally  not  available  in  the  aerospace 
industry  or  academic  institutions.  The  contract  portion  of  the  program  complements  the  in-house  efforts.  The  five 
major  contractors  are:  University  of  California  at  Irvine,  Irvine  CA  (Project  6302):  Systems  Research  Laboratories, 

Inc.,  Dayton  OH  (Project  7231),-  System  Development  Corporation,  Santa  Monica  CA  (Project  7184);  Dayton  University 
Research  Institute,  Dayton  OH  (Project  7231);  Arthur  D.  Little,  Inc.,  Cambridge  MA  (Project  6302).  There  are  an 
additional  72  contractors  with  FY  19B4  contract  values  at  $19.1  million. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IH  FY  1984: 

A.  Project  >2729  -  Chemical  Defense.  Fully  coordinated  with  the  Army  as  lead  DOD  agency,  this  project  addresses 
needs  that  are  specific  to  Air  Force  operations  in  four  functional  areas:  personal  protective  equipment;  airbase 
operations;  air  and  ground  crew  performance;  and,  medical  operations  and  equipment  technology.  FY  1982  accomplishments 
include:  (1)  technology  transfers  to  advanced  development  of  a  vital  signs  monitor,  advanced  aircrew  chemical  defense 
respirator,  and  a  piezoelectric  chemical  warfare  detection  system;  and,  (2)  the  identification  of  five  potential  chemical 
agent  simulants  for  field  use.  The  FY  1983  program  addresses  efforts  to:  (1)  develop  specifications  for  microphone  and 
voice  emitters  for  air  and  ground  crew  protective  masks;  develop  jointly  with  the  Army,  a  field  ventilator  for  chemical 
warfare  casualties;  (2)  complete  a  first-generation  chemical  warfare  commander's  guide,  a  combined  conventional/chemical 
casualty  model  for  USAF  air  bases,  and  selection  of  the  most  promising  technology  for  ground  crew  thermal  protection; 
and,  (3)  continue  priority  efforts  including  resin  polymer  characterization  for  chemical  agent  detection  systems,  patient 
decontamination  technology,  airbase  operations  modeling,  and  agent  detection,  identification  and  warning  technologies  for 
air  bases.  Plans  for  FY  1984  Include:  (1)  efforts  to  develop  new  shelter  entry  and  exit  procedures  for  aircrew  and 
ground  crew,  new  filtration  technology  and  USAF  air  base  detection  and  warning  systems;  (2)  transition  to  Advanced 
Development  of  technology  for  a  first-generation  patient  ventilator,  a  resin  polymer  based  chemical  agent  detection 
system  and  specifications  for  a  chemical  warfare  mask  microphone  and  voice  emitter. 

B.  Project  >6302  -  Occupational  and  Environmental  Toxic  Hazards  in  Air  Force  Operations:  This  project  maintains 
sole  research  and  development  responsibility  within  the  Air  Force  to  identify  and  quantify  toxic  hazards  created  by 
chemical  environments  characteristic  of  advanced  Air  Force  systems  operations.  Activities  include:  systematic  studies 
of  toxic  hazards;  determination  of  biological,  toxicokinetics,  and  phaxmocological  bases  of  toxicity;  establishment  of 
human  tolerance  levels  for  engineering  criteria;  determination  of  effects  of  exposures  on  performance;  identif ication  of 
potential  environmental  toxicology  problems;  and,  development  of  toxicologic  methodologies  and  protocols.  FY  1982 
accomplishment  include:  the  development  of  simulation  models  of  the  toxic  mechanisms  due  to  inhalation  exposure  to 
styrene  and  hexane  (Air  Force  solvents)  and  completion  of  safe  exposure  criteria  for  the  present  cruise  missile  fuel 
(JP-10)  for  inclusion  in  an  Air  Force  Occupational  Safety  and  Health  standard.  The  FY  1983  program  addresses: 

(1)  experiments  to  determine  the  toxicology  of  shale  derived  Air  Force  JP-4  jet  fuel  and  new  Air  Force  -arbon  slurrry 
fuel  ’,  and  a  parametric  investigation  of  the  toxicity  of  alternate  aviation  fuels;  (2)  completion  of  studies  on  the  tumor 
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7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984:  (continued) 

8.  Project  16302  -  Occupational  and  Environmental  Toxic  Hazards  in  Air  Force  Operations:  (continued) 

causing  potential  of  petroleum  JP-4,  methods  to  medically  diagnose  exposure  to  JP-10,  and  screening  of  proposed  Air  Force 
fuels,  JP-7  and  JP-TS  (thermally  stable),  for  their  potential  to  cause  developmental  defects  in  animals;  and,  (3)  contin¬ 
uation  of  high  priority  efforts  on  the  tumor  producing  potential  of  JP-TS,  JP-7  and  development  of  safe  exposure  criteria 
to  Methyicyclohexane,  a  component  of  JP-9.  Plans  for  FY  1964  include:  (1)  efforts  to  study  boron  slurry,  high  energy 
fuel  toxicology  (cruise  missile)  and  aquatic  toxic  mechanisms  of  alternate  aviation  fuels;  and,  (2)  completion  of  efforts 
on  the  reproductive  toxicology  of  shale  JP-4,  aquatic  behavioral  toxicology  of  alternate  aviation  fuels,  safe  exposure 
criteria  for  methyicyclohexane  and,  carbon  slurry  fuel  toxicology. 

C.  Project  >6770  -  Biotechnology  Studies  in  Advanced  Systems:  This  project  supports  those  general  objectives  of 
the  Aerospace  Biotechnology  Program  which  do  not  fall  logically  under  the  responsibility  of  a  single  subelement  of  the 
Aerospace  Medical  Division  and  are,  therefore,  managed  at  Headquarters,  Aerospace  Medical  Division.  Three  categories  of 
effort  are  involved:  (1)  Air  Force  participation  in  support  of  such  activities  as  the  National  Research  Council; 

(2)  those  activities  directed  by  higher  headquarters  which  require  timely  integrated  responses  from  several  subelements, 
such  as  the  specific  requests  for  research  and  development  from  operational  commands;  and,  (3)  new  interlaboratory 
programs  during  the  planning  and  preliminary  stages.  In  FY  19B2,  this  project  has  supported  production  of:  five  techni¬ 
cal  publications  in  the  care  and  usage  of  research  animals;  a  monthly  publication  that  covers  current  events,  proposed 
legislation,  new  references,  abstracts  of  relevant  scientific  papers,  and  new  or  proposed  minimum  standards  for  the  care 
and  use  of  research  animais;  and,  weekly  status  reports  relating  to  legislative  matters.  This  project  has  also  supported 
completion  of  vision  research  studies  on  simulation  of  low-level  flight  performed  through  the  National  Research  Council's 
Committee  on  Hearing,  Bioacoustics  and  Biomechanics.  These  studies  identified  principal  objectives  and  problems  with 
visual  displays.  In  FY  1983,  a  new  effort  begins  with  the  DOD  Human  Factors  Engineering  Technical  Advisory  Group  to 
provide  a  mechanism  for  exchange  of  technical  information  in  the  development  and  application  of  human  factors  engineering 
technology.  Plans  for  FY  1984  Include  the  continuation  of  efforts  through  the  Institute  for  Laboratory  Animal  Resources 
to  provide  publications  relevant  to  research  animal  usage  and  monthly  publications  to  keep  the  Air  Force  informed  on 
proposed  legislation  that  might  impact  our  capability  to  conduct  biomedical  research,  studies  through  the  National  Academy 
of  Sciences/National  Research  Council's  Committee  on  Hearing,  Bioacoustics  and  Biomechanics  on  radiation  hazards  and 
ocular  pathology  associated  with  video  display  devices,  analysis  of  visual  task  and  performance  requirements  for  jobs 
such  as  pilot  and  navigator,  and,  measurement  of  visual  function. 

D.  Project  >6893  -  Manned  Weapon  Systems  Effectiveness:  This  project  provides  from  the  threat  system  perspective, 
those  human  operator  performance  data  needed  to  improve  tactics,  weapon  system  design  and  force  structure  determinations. 
Objectives  .ire:  to  quantify  the  contribution  of  threat  system  operators  to  total  threat  effectiveness;  to  develop 
effective  countermeasures  against  threat  crew  systems  based  on  the  vulnerability  of  the  human  operator;  and,  to  develop 
man- : n- the- loop  and  computer  simulation  procedures  to  assess  the  merit  of  competing  weapon  system  designs.  FY  1982 
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7.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  (continued) 

0.  Project  <6893  -  Manned  Weapon  Systems  Effectiveness:  (continued) 

accomplishments  include  the  completion  of  an  optical  detection  and  survivability  analysis  for  the  Bl-B  bomber, 
development  of  a  data  base  on  performance  of  surface  to  air  missile  system  operators  who  use  laser  beam  rider  guidance 
systems  and  completion  of  a  survivability  analyses  for  F-15B  and  F-16  aircraft  equipped  with  computer  aided  control 
systems.  The  FY  1983  program  addresses  efforts  to  continue  development  of  camouflage  defeat  mechanisms,  begin  major 
new  thrust  in  analysis  of  netted  threat  systems  and  continue  development  of  technology  for  integrated  c^ntrol/display 
systems  using  eye/head,  hand  and  voice  control.  Plans  for  FT  19B4  Include  efforts:  to  defeat  threat  C  operations 
via  C  operator  deception  and  disruption:  to  complete  development  of  visual/motion  cue  effects  on  simulaton  fidelity: 
and,  to  complete  study  of  jarnning  deception  effects  on  C  operator  decision  making. 

E.  Project  <7184  -  Man-Machine  Integration  Technology:  This  project  addresses  methods  to  maximize  the  efficiency 
and  effectiveness  with  which  the  human  operator  interfaces  with  and  controls  Air  Force  systems.  The  combination  of 
low-level  high-speed  flight  profiles  with  high  threat  densities  and  night/ adverse  weather  environments  increases  the 
criticality  of  the  human  component  to  mission  success.  FY  1982  accomplishments  Include  the  completion  of:  a  covert, 
infrared,  night  vision  goggle  compatible  Landing  Zone  Indicator  system  for  the  Military  Airlift  Command;  and  initial 
study  of  human  engineering  requirements  for  Shuttle  Operations  and  Planning  Complex;  and,  the  development  of  a  strength 
aptitude  test  battery  for  enlisted  Air  Force  personnel.  The  FY  1^63  program  addresses  efforts  to:  provide  a  major  new 
start  in  analysis  of  human  factors  issues  for  United  States  Air  Force  Shuttle  Command  and  Control  Operations;  complete 
development  of  an  Air  Force  pilot  strength  screening  program;  and,  continue  development  of  an  objective  metric  to 
assess  aircrew  workload.  Plans  for  FY  1984  include  efforts  to:  complete  development  of  a  cockpit  geometry  design 
guide;  complete  development  of  technology  for  application  of  color  displays  to  strategic  electronic  warfare  operator 
stations;  and,  complete  human  engineering  design  reconfiguration  of  the  North  American  Aerospace  Defense  Command  Post. 

F.  Project  <7231  -  Safety  and  Aircrew  Effectiveness  in  Mechanical  Forces  Environments:  The  objective  of  this 
project  is  to  assure  the  mission  effectiveness,  safety,  and  health  of  Air  Force  personnel  exposed  to  hazardous 
mechanical  forces  which  occur  during  ejection,  crash  landing,  routine  flight,  high-load  factor  maneuvering  and  ground 
operations.  These  forces  include  sustained  and  transient  acceleration  and  deceleration,  vibration,  and  noise. 

FY  1982  accomplishments  include:  initiation  of  a  study  to  expand  NOISEMAP  (a  computer  program  to  map  geographical  areas 
of  aircraft  noise  impact)  to  handle  sonic  booms  and  environmental  buffering  and  magnification  effects;  validation  in 
operational  exercises  (Red  Flag)  of  methods  to  aid  communication  system  operators  in  detecting  and  overcoming  threat 
system  jamming;  determination  of  relative  jamming  effects  on  foreign  languages;  completion  of  tests  to  determine 
ejection  criteria  for  upgrading  the  present  ACES  II  seat;  and,  initiation  of  tests  of  high-speed  windblast  protection 
methods  needed  for  future  fighters.  The  FY  1983  program  addresses  efforts  to:  initiate  analysis  of  methods  to  improve 
intelligibility  of  synthetic  speech;  transition  to  advanced  development  the  technical  specifications  for  an  adaptive 
pilot  restraint  system  and  for  the  aerodynamic  design  of  ejection  seats  to  reduce  the  effects  of  windblast;  and, 
development  of  sj>ecifications  for  signal  processors  to  increase  headset  intelligibility.  Plans  for  FY  19B4  include 
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7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984s  (continued) 

P.  Project  >7231  -  Safety  and  Aircrew  Effectiveness  in  Mechanical  Forces  Environments :  (continued) 

efforts  to:  develop  new  concepts  for  aircrew  protection  during  emergency  escape  from  advanced  stealth  fightersi 
complete  feasibility  study  of  Incorporating  sonic  boom  parameters  into  NOISEMAP;  finalize  evaluation  of  SEEK  TALK  and 
morse  code  jajimur  deception  technologies;  quantify  jammer  effectiveness  on  intelligibility;  update  NOISEMAP  for  air 
training  routes;  and,  begin  development  of  a  sonic  boom  forecast  capability. 

G.  Project  17755  -  Aerospace  Medicine;  This  project  develops  methods  to  insure  thats  the  best  medical  selec 

criteria  are  applied  to  applicants  for  Air  Force  Undergraduate  Pilot  Training  and  Undergraduate  Navigator  Training; 
prevention  and  prediction  of  disease  and  refinement  of  retention  criteria  are  optimized  to  increase  the  career  lifa 
expectancy  or  "cockpit  longevity"  of  the  USAF  flyer.  FY  1982  accomplishments  include:  establishment  of  medical 
standards  for  United  States  Air  Force  manned  space  flight  engineers;  increased  application  of  noninvasive  diagnostic 
techniques  to  660  grounded  aircrews  during  FY  1982  which  resulted  in  the  return  of  75  percent  to  the  cockpit;  and, 
transition  of  the  Hearing  Conservation  Program  from  research  and  development  into  permanent,  operational  use  at  the  Air 
Force  Occupational  and  Environmental  Health  Laboratory.  The  FY  19bi  program  addresses  efforts  to:  analyze  the  value 
of  night  vision  goggles  for  Air  Force  low  altitude,  air-to-ground  (A-10  aircraft)  operations  and  establish  stanoards 
for  their  use;  demonstrate  the  utility  of  soft  contact  lenses  for  use  in  a  chemical  warfare  environment;  and  develop 
contrast  sensitivity  standards  to  augment  visual  standards  for  aircrew.  Plans  for  FY  19U4  include  efforts  to: 
initiate  a  program  on  neurochemical  techniques  to  enhance  information  processing,  decision  making,  alertness,  and 
general  bioreactivity;  demonstrate  new  techniques  to  control  space  motion  sickness;  and,  complete  new  neuropsycholog lc 
test  norms  for  aircrews  of  advanced  aircraft.  , 

H.  Project  >775/  Radiation  Hazards  in  Aerospace  Operations:  This  program  assesses  biological  hazards,  suggests 
countermeasures  and  quantifies  acute  and  delayed  biological  effects  of  nonionizing,  radiofrequency,  ionizing,  laser, 
nuclear  flash,  and  particulate  radiation  on  Air  Force  personnel.  Operationally,  personnel  hazard  assessments,  safe 
separation  distances,  protective  devices,  and  the  predictions  of  air  and  ground  crews'  ability  to  maximally  perform  in 
a  laser,  radiofrequency  or  nuclear  radiation  environments  are  essential.  FY  1982  accomplishments  include  the  comple¬ 
tion  of  site  surveys  for  the  Southwest  PAVE  PAWS  radar,  participation  in  several  town  meecings/discussions  for  radar 
site  selection,  and  completion  of  preliminary  studies  of  the  effects  of  high-energy  lasers  on  various  aircraft 
windscreens  in  conjunction  with  the  US  Army.  The  FY  1983  program  addresses  efforts  to:  complete  the  environmental 
impact  statement  for  Southwest  and  Southeast  PAVE  PAWS;  establish  thresholds  for  single  pulsed  high  energy  lasers  on 
windscreens  of  Air  Force  inventory  aircraft  in  conjunction  with  Los  Alamos  National  Laboratory  (LANL);  and,  perform 
radiation  hazard  assessments  for  space  crews  potentially  operating  in  polar  orbits.  Plans  for  FY  1984  include  efforts 
to:  determine  bioeffects  of  millimeter  waves;  establish  thresholds  for  multiple  pulsed,  high  energy  lasers  on 
windscreens  of  Air  Force  inventory  aircraft  in  conjunction  with  LANL;  develop  methods  to  predict  aircrew  performance 
dec*  ements  associated  with  combined  ionizing  irradiation  and  dilute  chemical  materials;  and,  develop  an  ionizing 

iria  I  at  ion  model  for  space  sickness. 
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7.  <U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  (continued) 

I.  Project  #7930  -  Advanced  Crew  Technology:  Specific  goals  of  this  effort  are:  to  advance  life  support 
equipment  to  fulfill  current  and  future  Air  Force  requirements;  to  reduce  aircraft  mishaps  attributed  to  human  error; 
and,  to  advance  aeromedical  evacuation  system  technology.  Current  and  future  aircraft  which  have  the  capability  to 

exceed  physical  tolerances  of  the  aircrew  require  advanoes  in  such  technology  to  increase  boundaries  of  operations  and 
to  reduce  the  increasing  cost  of  aircraft  mishaps,  at  least  half  of  which  are  caused  by  human  error.  FV  1982 
accompllsliments  include:  development  of  an  aircraft  accident  investigator's  checklist  to  identify  specific  causes  of 
human  error;  completion  of  testing  of  a  near  mishap  reporting  system  and  initiation  of  a  fielded  near  mishap  reporting 
system  with  the  Military  Airlift  Command;  developed  specifications  and  preliminary  designs  for  an  advanced  molecular 
sieve  oxygen  system  for  the  B-1B  bomber;  completion  of  a  physical  fitnesa  test  program  for  United  States  Air  Force 
personnel;  and,  provided  a  denitrogen  staged  decompression  schedule  for  NASA  extra  vehicular  activities.  The  FY  1983 
program  addresses  efforts  to:  define  in  cooperation  with  the  Military  Airlift  Command  research  and  development  efforts 
necessary  to  increase  medical  readiness  of  the  Civilian  Reserve  Air  Fleet  for  strategic  aeromedical  evacuation;  complete 
fielding  of  a  near  mishap  reporting  systan  and  initiate  the  human  factors  checklist  into  field  use  by  accident 
investigators:  and,  develop  design  concepts  to  integrate  pilot  headgear  into  an  effective  life  support  system 
responsive  to  requirements  for  light  weight,  good  visibility  and  yet  protective  against  chemical  agents  and  a  high 
gravitational  force  and  altitude  environment.  Plans  for  FV  19B4  include  efforts  to:  complete  specifications  for  an 
electromechanical  oxygen  regulator;  transition  molecular  sieve  oxygen  generation  technology  to  the  B-1B  bomber  program 
office:  and,  transfer  technology  for  advanced  development  of  a  uniform  pressure  suit  needed  to  counter  gravitational 
forces  which  restrict  effectiveness  of  aircrews  in  high  performance  aircraft. 

B.  (U)  PROJECT  OtiMD  -  AEROSPACE  MEDICAL  DIVISION  LABOfiATOKy  OPERATIONS  (PROJECT  OVER  $I0M  IN  FV  1984) 

A.  (U)  Project  Description:  This  project  provides  the  resources  to  conduct  the  in-house  research  and  development 
activities  of  the  Aerospace  Medical  Division  at  Brooks  Air  Force  Base  TX  and  its  research  and  development  laboratories . 

It  accounts  for  about  49  percent  of  the  exploratory  development  funds  for  this  program  which  is  predominantly  conducted 
by  specialized  scientific  teams  using  complex,  unique  research  facilities  and  devices.  The  project  provides  for  the 
pay  and  related  costs  of  civilian  physicians,  scientists,  engineers  and  support  personnel  as  well  as  for  travel, 
transportation,  rents,  communications,  utilities,  laboratory  supplies  and  unique  equipment  and  other  related  costs 
needed  to  conduct  biotechnology  research  and  development.  The  program  managed  by  the  Aerospace  Medical  Division  is  one 
of  research  and  exploratory  development  in  biotechnology.  The  research  and  development  efforts  are  designed  to 
specifically  define  man's  limits  with  regard  to  adaptability,  survivability,  and  performance  capabilities  within  his 
operational  environment.  These  coordinated  efforts  form  the  basis  for:  (1)  designing  more  effective  weapon  systems 
which  capitalize  on  and  enhance  man's  abilities;  (2)  developing  realistic  trade-off  options  in  system  design  and 
mission  planning  to  increase  overall  effectiveness  and  achieve  economy  of  operations;  (3)  assuring  maximum  protection 
and  survivability  of  aircrew  consistent  with  mission  requirements  dictated  by  national  objectives;  and,  (4)  establish¬ 
ing  realistic  criteria  for  selection  and  care  of  the  military  personnel  to  maintain  a  strong  and  viable  Air  Force  fully 
rev;  '  isive  to  operational  requirements  and  national  goals. 


I 


Program  Element:  #62202F 

DOO  Mission  Area:  #522  -  Environmental  and  Life  Sciences  (ED) 


Title:  Aerospace  Biotechnology 

Budget  Activity:  #1  -  Technology  Base 


8.  <U) 

8. 


PROJECT  06MD  -  AEROSPACE  MEDICAL  DIVISION  LABORATORY  OPERATIONS  (PROJECT  OVER  $10M  IN  FY  1181)  : 
(U)  Program  Accompllslanents  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Not  applicable. 

(2)  (U)  FY  1983  Program:  Not  applicable. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Not  applicable. 

(U)  Major  Milestones:  Not  applicable. 


(continued) 


FY  1984  RDT6E  DESCRIPTIVE  SUMMARY 


Program  Element:  #62203F _ _ 

DOD  Mission  Areal  #523  -  Engineering  Technology  (ED) 


Title:  Aerospace  Propulsion 

Budge t  Activity:  #1  -  Technology  Base 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  In  thousands) 

Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

54,528 

53,000 

56,393 

60,239 

Continuing 

N/A 

06PP 

laboratory  Operations 

16,298 

17,881* 

18,364 

18,607 

3012 

Ramjet  Technology 

6,510 

5,400 

6,212 

7,380 

3048 

Fuels,  Lubes  &  Fire  Prot 

7,480 

7,359 

8,259 

7,914 

3066 

Turbine  Engine  Technology 

16,230 

14,610 

15,547 

17,417 

3145 

Aerospace  Power  Technology 

8,010 

7,7  50 

8,011 

8,921 

*  Excludes  1  Oct  82  civilian  pay  raise 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Tilts  program  element  develops  propulsion  and  power 
technology  In  support  of  current  and  future  aerospace  vehicles  and  weapons  systems.  Exploratory  development  and 
component/subsystem  evaluations  are  conducted  In  the  technical  areas  of  turbine  engines,  ramjet  engines,  fuels, 
lubricants,  and  fire  protection  technology  as  well  as  aerospace  power  generation,  distribution  and  control 
technology.  The  program  also  provides  for  the  operation  and  management  of  the  Aero  Propulsion  Laboratory  at 

Wr ight-Pnl te rson  Air  Force  Base,  OH. 

3.  (U)  COMPARISION  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

KDT&E  53,918  58,645  60,547  Continuing  N/A 


In  FY  1982  this  program  element  was  increased  by  $610,000  for  Increased  support  to  the  liquid  fuel  ramjet  and  ducted 
rocket  propulsion  areas  and  for  civilian  pay  raises.  In  FY  1983,  the  program  element  was  reduced  $5,645,000  by 
Congress  with  no  rationale.  The  reduction  was  administered  proportionally  across  the  four  projects  resulting 
In  a  substantial  reductluu  of  FY  1983  new  starts.  In  FY  19K4,  the  Air  Force  reduced  the  program  element 
$4,154,000  with  an  additional  reduction  of  new  start  programs. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 


2,845  N,A 


N/A 


Military  Construction  Funds 


0 


0 


0 


Program  Element:  I62203F _ 

DOD  Mission  Area:  0523  -  Engineering  Technology  (ED) 


Title:  Aerospace  Propulsion _ 

Budget  Activity:  <1  -  Technology  Base 


5.  (U)  RELATED  ACTIVITIES;  This  program  receives  information  and  technology  from  PE  61102F,  Defense  Research 
Sciences.  It  Interacts  with  other  exploratory  development  program  elements  and  feeds  PE  63202F,  Aircraft 
Propulsion  Subsystem  Integration;  PE  63211F,  Aerospace  Structural  Materials;  PE  63215F,  Aviation  Turbine 
Fuels  Technology;  PE  63216F,  Advanced  Turbine  Engine  Gas  Generator;  and  PE  63302F,  Advanced  Missile  Propulsion. 
Coordination  with  Army,  Navy,  National  Aeronautics  and  Space  Administration  (NASA),  Department  of  Energy, 

Department  of  Transportation,  Environmental  Protection  Agency,  industry  and  academia  Is  accomplished  by 

joint  projects.  Information  exchanges  and  standing  committees,  such  as  the  Interagency  Advanced  Power  Group 
and  the  NASA/ Ai r  Force  semi-annual  meetings,  and  the  Joint  Army-Navy-NASA-Alr  Force  Interagency  Propulsion 
Committee. 

6.  (U)  WORK  PERFORMED  BY :  Work  Is  managed  and  performed  by  the  Aero  Propulsion  Laboratory,  Wright-Patterson 
Alt  Force  Base,  OH.  Other  Air  Force  organizations  Involved  are  the  Aeronautical  Systems  Division,  Wright-Patterson 
Air  Force  Base,  OH;  the  Space  Division,  Los  Angeles,  CA;  and  Armament  Division,  Eglln  Air  Force  Base,  FL. 

The  five  major  contractors  for  the  program  In  FY  1982  were:  Ceneral  Electric,  Evendale,  OH  and  Lynn,  MA  (all 
projects);  United  Technologies,  Ea6t  Hartford,  CT  and  West  Palm  Beach,  FL  (Projects  3066,  3012,  3068);  McDonnell 
Douglas  Aircraft,  St.  Louis,  MO  (Projects  3066,  3012,  3165);  Garrett  Corporation,  Los  Angeles,  CA  and  Phoenix, 

AZ  (Projects  3066,  3068);  and  Boeing  Company,  Seattle,  WA  (Projects  3012,  3068,  3165).  There  are  79  additional 
contractors  working  on  159  contracts  worth  $17,800,000. 

7.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1986: 

A.  (U)  Project:  3012.  Ramjet  Technology  -  This  project  develops  ramjet  component  and  engine  technology  to 
Improve  performance  and  reduce  costs  of  tactical  and  strategic  air-launched  missiles.  Ramjet  propulsion  concepts 
being  evaluated  Include:  variable  fuel  flow  ducted  rockets  for  tactical  air-to-air  missiles,  solid  fuel  ramjets, 
and  high  payoff  components  for  liquid  fuel  ramjets  for  long  range  strategic  missiles.  These  efforts  Include 
component  development  of  Inlets,  gas  generators,  combustors,  nozzles,  fuel  controls,  and  engine  technology 
demonstrators.  Emphasis  Is  on  solid  fueled  ducted  rockets  for  tactical  missile  applications  and  liquid  fuel 
ramjets  for  strategic  applications.  FY  1982  Program  Accomplishments  -  A  major  milestone  was  achieved  in  March 
1982,  with  the  successful  performance  verification  of  the  ducted  rocket  engine  during  ten  tests  conducted 
over  the  tactical  medium-range  air-to-air  missile  operating  envelope.  The  air  inlet  on  the  ducted  rocket 
was  used  to  evaluaCe  the  skld-to-turn  and  bank-to-turn  maneuvers.  Concurrent  tests  were  also  completed  to 
demonstrate  eliminating  all  ejecta  (combustion  port  covers  and  rocket  nozzle).  FY  1983  Program  -  Design  and 
demonstrate  a  liquid  fuel  ramjet  propulsion  system  which  satisfies  cruise  missile  propulsion  requirements 
for  high  altitude,  high  speed,  and  long  range.  Deraonstrue  a  variable  flow  ducted  racket  with  high  energy 
fuel.  FY  1986  Program  -  Continue  emphasis  on  variable  flow  ducted  rockets  and  swirl  combustion  for  liquid 
fuel  ramjets. 


Program  Element:  I62203F _  Title:  Aerospace  Propulsion 

DOD  Mission  Area:  #523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

B.  (U)  Project:  3048.  Fuels,  Lubrication  &  Fire  Protection  Technology  -  Efforts  under  this  project  are 
oriented  toward  providing  Improved  and  economical  fuels,  fuel  management  technology,  lubricants  and  lubrication 
techniques,  bearing  and  gear  technology,  and  fire  protection  methods  and  techniques  which  will  satisfy  the 
stringent  requirements  of  present  and  future  aircraft  and  air-breathing  missile  systems.  Approaches  to  meet 
the  ojectlves  of  this  project  Include:  investigation  of  fuel  processing  techniques  to  establish  their  effects 
on  the  future  composition,  performance  properties  and  cost  of  Jet  fuels  produced  from  domestic  resources 

(nil  shale,  tar  sands,  coal);  development  of  fuels  and  lubricant**  with  Improved  high  temperature  properties; 
development  of  high  energy  density  fuels;  development  of  advanced  analytical  techniques  for  fuel  combustion 
measurement  and  fuel  and  lubricant  chemical  characterization;  development  of  advanced  bearing  concepts  including 

solid  and  gas  lubricated  configurations;  and  development  of  advanced  aircraft  fire  and  expluaton  prevention, 
detection  and  suppression  techniques.  FY  1982  Program  Accomplishments  -  The  ability  of  an  optimized  catalyat 
to  hydrocrack  whole  shale  oil  Into  high  yields  of  Jet  fuel  material  was  demonstrated.  This  single  pass 
catalyst  system  produces  a  75Z  yield  of  aviation  fuel  at  lower  cost  than  present  methods.  Developed  a  nuclear 
magnetic  resonance  (NMR)  technique  for  the  detailed  characterization  of  Jet  fuels.  Laser-based  combustion 
diagnostic  techniques  were  used  to  measure  combustion  phenomena  for  turbine  and  ramjet  engines  for  use  by 
combustor  designers  and  modelers.  Initiated  development  of  a  portable  graphite  furnace  atomic  absorption 
spectrometer  for  determining  engine  bearing  health  from  lubricating  oil  samples.  Demonstrated  the  feasibility 
of  electron  beam  hardening  for  Improving  fracture  toughness  properties  of  bearing  materials.  Continued 
development  of  a  foil  Journal  bearing  for  use  in  the  hot  turhfne  end  of  an  auxiliary  power  unit  by  completing 
a  200  hour  endurance  test  under  simulated  engine  operating  conditions.  Demonstrated  high  speed  endurance 
capabilities  of  an  Improved  design  large  cylindrical  roller  bearing.  Developed  corrective  action  for  the 
A-10  aircraft  static  electricity  fire  hazards,  and  developed  procedures  for  a  combustible  vapor  alarm  for 
lower  volatility  JP-8,  JP-9  and  JP-10  fuels.  FY  1983  Program  -  The  emphasis  In  FY  1983  will  be  to  determine 
the  effect  of  operational  quality  shale  oil  fuel  on  fuel  system  components  and  modify  the  JP-4  fuel  specification 
for  operational  use  of  shale  fuel,  demonstrate  the  performance  of  a  second  generation  carbon  slurry  fuel  on 
a  turbine  engine  for  missile  applications,  conduct  tests  to  determine  acceptability  of  reclaimed  lubricants 
for  use  In  turbine  eitglnes;  demonstrate  In  an  engine  a  main  shaft  ball  bearing  fabricated  from  Improved 
fracture  toughness  bearing  material,  demonstrate  a  tapered  roller  bearing  for  Advanced  Turbine  Engine  Gas 
Generator  (ATKCC)  rotor  support,  evaluate  two  on-board  Inert  gas  generator  (0B1CC)  techniques  for  fuel  tank 
explosion  protection  and  develop  advanced  dry  bay  fire  suppression  measures.  FY  1984  Program  The  emphasis 
In  FY  1984  will  be  to  evaluate  fuels  produced  from  tar  sands  and  heavy  oils,  to  develop  boron  slurry  fuels 
and  solid  fuels  for  ramjet  applications,  conduct  qualification  of  two  new  lubricants  under  MIL-L-7808,  complete 
development  of  Improved  corrosion  resistant  bearings  for  engine  application,  demonstrate,  with  analytical 
verification,  a  3  million  DN  capability  for  small  (less  than  80  MM)  cylindrical  toller  bearings,  and  determine 
the  f lamnvibl  1 1  ty  properties  of  combustible  aircraft  fluids  under  dynamic  environmental  conditions. 
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C.  (U)  Project:  3145.  Aerospace  Power  Technology  -  This  project  includes  the  development  of  solar  power, 
fuel  cells,  batteries,  hydraulics  and  power  conversion,  conditioning  and  transmission  for  both  space  and  non-space 
applications.  These  analytical  and  experimental  efforts  form  a  balanced,  broad  base  in  power  subsystem  technology 
responsive  to  anticipated  needs  of  aeronautical,  missile,  space  and  electronic  systems  Including  special  ground 
power  needs.  General  goals  are  Increased  power  output,  decreased  weight  end  volume,  decreased  vulnerability, 
Increased  life  and  reliability  and  Increased  tolerance  to  environments,  to  provide  effective  technology  and 
capability  options  in  conceptual  phases  of  future  systems.  FY  1982  Program  Accomplishments  -  A  Gallium  Arsenide 
solar  cell  panel  which  provides  for  a  25Z  Increase  In  onboard  power  without  major  vehicle  redesign  was  demonstrated 
on  a  satellite.  Nickel-Hydrogen  batteries  which  increased  power  by  30X,  extended  orbital  lifetime,  and 
provided  Improved  autonomy  were  demonstrated  on  a  satellite.  A  L0X/JP-4  gas  generator  for  producing  tens  of 
megawatts  ot  high  electrical  power  for  directed  energy  weapons  and  rallguns  was  also  demonstrated.  Demonstrated  a 
lithium  aluminum-iron  disulfide  battery  which  Improved  tactical  missile  performance  while  providing  a  251 
reduction  In  weight  and  volume.  FY  1983  Program  -  Continue  Improvements  to  nickel  electrode  substrates  and 
active  material  analysis  techniques  In  solar  cells,  pursue  Increased  efficiency  Improvements  for  gallium 
arsenide  and  mult Iband-gap  solar  cells,  conduct  In-house  evaluations  of  a  5KW  fuel  cell  power  system  for 
remote  MX  sites,  develop  and  test  a  non-flammable  hydraulic  brake  system  for  the  KC-13S  a'rcraft,  Investigate 
thermal  energy  storage  for  surveillance  satellite  needs,  initiate  work  on  autonomous  solar  array  concepts, 
and  study  the  component  needs  for  power  system  Integration  for  directed  energy  weapons.  FY  1984  Program  - 
Continue  efforts  to  develop  hardened  solar  cell  systems  against  pulsed  and  continuous  wave  lasers.  Develop 
techniques  to  handle  very  large  thermal  energy  loads,  demonstrate  a  12  KWH  lithium  thlonyl  chloride  battery 
for  remotely  piloted  vehicle  (RPV)  propulsion,  demonstrate  Improved  rotor  systems  for  permanent  magnet  generators, 
Initiate  development  of  a  Stirling  cycle  engine  ceramic  heater  head  quadrant  for  mobile  power  systems,  lubricate 
and  conduct  a  no-load  test  of  a  prototype  20  MW  superconducting  generator,  Initiate  power  conditioning  analysis 
for  advanced  electronic  warfare  (EW)  systems,  support  rallgun  development  by  developing  a  high  current,  repetitive 
switch,  homopolar  generator  and  complementary  gas  generator/turbine  technology. 

8.  (U)  PROJECT  3066,  Turbine  Engine  Technology  (PROJECTS  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  The  purpose  of  this  project  Is  to  conduct  exploratory  development  on  advanced 
turbine  engine  component  technologies  to  provide  superior  turbopropulsion  systems  for  future  Air  Force  missions. 
This  project  develops  technology  to  Increase  propulsion  system  operational  reliability,  cycle  flexibility 
and  performance  while  reducing  fuel  consumption,  weight,  and  acquisition  and  operational  support  costs. 

Both  analytical  and  experimental  efforts  are  conducted  In  fans  and  compressors,  high  temperature  combustors, 
turbine  and  seals,  controls,  diagnostics  and  structural  design  techniques.  This  project  considers  the  total 
propulsion  system  (Inlet,  engine,  nozzle)  and  Its  Integration  Into  a  weapon  system. 


Program  Element:  I62203F  Title:  Aerospace  Propulsion 

DOD  Mission  Area:  #523,  Engineering  Technology  (ED)  Budget  Activity:  #1,  Technology  Base 

B.  (U)  PROGRAM  ACCOMPLI SHMENTS  AND  FUTURE  EFFORTS: 

(1)  (U)  FY  1982  Accoapllahaenta:  A  comprehensive  ln-house  research  program  to  study  the  causes  and  effects 
of  titanium  combustion  In  both  contemporary  and  advanced  compressors  was  successfully  completed.  Several  fire- 
resistant  coatings  for  titanium  airfoil  application  were  identified.  Advanced  light-weight,  sheetmetal  combustor 
liner  segments  completed  performance  and  cyclic  durability  testing  in  the  high  temperature  environment  of  an 

atecc  core  engine.  Direct,  multiple  heat  flux  measurements  on  e  turbine  rotor  were  wade  using  miniature 
thln-fllm  heat  transfer  gages.  Special  analytical  procedures  and  methodologies  were  established  to  characterize 
the  reliability  of  advanced  electronic  control  components.  Application  of  new  high  strength,  high  temperature 
Titanium  Alumlnlde  materials  was  successfully  accomplished,  demonstrating  both  production  feasibility  and 
engine  structural  Integrity  on  an  F100  exhaust  nozzle  flap  liner. 

(2)  (U)  FY  1983  Program:  New  component  development  programs  emphasizing  Increased  stage  pressure  ratio 
compression  systems  and  vane-blade  interaction  effects  In  advanced  turbines  will  commence  In  FY  83.  In  addition, 
development  and  application  of  advanced  composite  systems  to  propulsion  system  components  (Including  shafting, 
attachments,  and  static  structures),  will  be  continued.  Programs  to  validate  variable  cycle  control  system 
logic  and  to  Incorporate  aircraft/propulsion  usage  data  Into  a  reliable  regression  analysis  model  will  also 

be  Initiated.  Structural  analysis  and  advanced  diagnostic  instrumentation  development  will  also  be  continued. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RPT&E  Request: 

A  continuing  requirement  exists  for  improved  propulsion  system  operational  reliability, 
reduced  life  cycle  co6t.  Increased  performance  In  terms  of  thruBt-to-welght  and  reduced  SFC  and  Improved 
component  durability  and  life.  The  programs  planned  for  FY  1984  are  Intended  to  provide  component  technology 
which  will  support  these  propulsion  system  needs.  Many  of  the  component  development  efforts  to  be  Initiated 
In  FY  1984  will  also  undergo  a  formal  performance  and  durability  assessment  In  the  Advanced  Turbine  Engine  Gaa 
Cenerator/Jolnt  Technology  Demonstrator  Engine  programs.  Turbine  engine  programs  will  emphasize  critical 
component  developments  supporting  propulsion  system  technology  needs  projected  for  the  early  to  mid  1990s. 
a  high  pressure  ratio,  axl-centrlf ugal  compression  system  will  begin  development.  Composite  materials  will 
be  applied  to  critical  attachment  and  Interface  regions  within  the  propulsion  system.  Realistic  test  procedures 
for  accurate  turbine  durability  assessment  during  the  engine  development  process  wilL  also  be  defined. 

Other  new  Initiatives  Include  advanced  component  development  and  design  tool  validation  for  small  turbine 
components  and  the  development  of  an  integrated  electronic  diagnostic/  control  system.  Additionally,  the 
development  of  advanced  Integrated  electronic  controls  will  emphasize  f 1 Ight/propulslon  performance  optimization. 
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DOD  Mission  Areal  1523,  Engineering  Technology  (ED)  Budget  Activity:  #1,  Technology  Base 

New  initiatives  In  FY  1984  will  emphasize  integrated  fllght/propulr ion  controls  designed  for  fault-tolerance. 
Critical  component  development  efforts  to  Increase  performance  over  50Z  will  be  Initiated  based  on  the  long 
range  requirements  study  conducted  In  FY  1983  which  will  lead  to  an  Integrated  technology  demonstration  In 
the  early  to  mid  1990s.  This  will  Include  Innovative  tu  bine  cooling  and  heat  transfer  developments  and  the 
application  of  advanced  ceramic  and  carbon/carbon  materials  to  permit  high  temperature  operation  with  little 
or  no  cooling  air.  In  addition,  relevant  structural  development  efforts  will  al60  be  Initiated  to  meet 
projected  life  requirements. 

Major  on-going  efforts  to  be  completed  during  FY  1984  Include  the  parflmetrtc  blade  Investigation  program 
resulting  In  delivery  of  a  number  of  advanced  compressor  airfoil  designs  for  subsequent  design  system  validation 
using  the  ln-house  compressor  test  rig.  Additionally,  the  full  scale  design  of  an  advanced  augmentor  system 
will  be  delivered  for  subsequent  Integration  and  performance  evaluation  under  the  Joint  Technology  Demonstrator 
Engine  (JTDE)  program.  A  new  high  flow,  high  work  variable-geometry  turbine  will  also  be  ready  for  transition 
to  the  Advanced  Turbine  Engine  Cas  Generator  (ATEGC)  program  for  subsequent  performance  and  durability  assessment. 
AEDC  performance  testing  of  selected  STOL  nozzle  concepts  developed  under  the  Rolls-Royce  STOL/Exhaust  Nozzle 
Program  will  be  completed  in  KY  1984. 

C.  (U)  MAJOR  MILESTONES: 


(1)  Multi-piece  Turbine  Blade  Design  Demo  1984 

(2)  Desensitize  Rotor  Tip  Clearance  Effects  1985 

(3)  Advanced  Augmentor  Design  Validation  1986 

(4)  barge  Axi-Centrlf ugal  Compression  Design  Validation  1987 

(5)  Advanced  Hi-Work  Turbine  Demo  1987 

(6)  Full  Integrated  Flight/Propulslon  Control  System  Demo  1988 

(7)  Small  Turbine  Design  Criteria  Established  1988 

(8)  Demonstrate  Stagnation-Free  Engine  Operation  1992 


9.  (U)  PROJECT  06PP,  Aero  Propulsion  Laboratory  Support  (PROJECTS  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  PROJECT  DESCRIPTION:  This  project  provides  for  the  support  activities  required  to  operate  the 
Aero  Propulsion  Laboratory's  exploratory  and  advanced  development  programs.  The  Laboratory  provides 
technical  support  to  current  and  future  systems  programs  and  undertakes  operational  support  projects  In  Us 
mission  areas.  The  project  provides  for  the  pay  and  related  costs  for  civilian  employees,  travel,  trans¬ 
portation,  rents,  communications  and  utilities  costs,  and  procurement  of  supplies. 

8.  (17)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS:  Not  applicable. 

C.  (U)  MAJOR  MILESTONES:  Not  applicable. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


program  Element:  I6220AP 

DOD  Mlaalon  Arelil  T?21  -  Electronics  and  Physical  Sciences 


(ED) 


Title:  Aerospace  Avlonlca 

Budget  Activity: fl  -  Technology  Base 


3.  (0)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thouaands) 


FY  1982 
Actual 

FY  1983 
Estimate 

KY  1984 
Estimate 

FY  1985  Additional 

Estimate  to  Completion 

Total 

Est 1 mated 

Costs 

RDT&E 

61,523 

67,652 

71,500 

Continuing 

Not  Applicable 

The  difference  in  total  fy  198A  funding  between  this  and  the  previous  year's  Descriptive  Summary  Is  due  to  several 
factors.  The  costs  of  laboratory  operation  have  grown,  primarily  driven  by  the  1  Oct  82  Civilian  Pay  Raise  (AX).  The 
overall  funding  for  technical  projects  within  the  program  element  has  decreased  due  to  the  transition  of  technology  to 
advanced  development  and  shifts  In  technological  emphasis.  These  shifts  In  emphasis,  reflected  In  project  funding,  are 
in  response  to  projected  operational  requirements  and  threats,  and  take  advantage  of  technological  opportunities. 


^  The  reduced  funding  In  Project  7622  is  driven  by  the 

transition  of  two  key  technologies  to  advanced  development  In  PE  63203F,  Advanced  Avionics  for  Aircraft.  These  tech¬ 
nologies  are  automatic  synthetic  aperture  radar  target  classification  techniques  and  classification  of  slow  moving 
targets.  Effort  will  continue  In  these  areas  to  Identify  and  develop  promising  new  techniques  for  next  generation 
aircraft,  but  at  a  reduced  level.  Project  6095,  Inertial  Reference  and  Outdance  Technology,  will  have  less  funding 
due  to  the  transition  to  advanced  development  of  molded  thermoplastics  technology  for  conventional  gyroscopes  and 
accelerometers.  Further  effort  In  low  cost,  moderate  accuracy  accelerometers  will  not  be  pursued,  but  effort  will 
continue  In  high  accuracy  applications.  Due  to  the  potential  payoff  to  the  full  spectrum  of  avionics  and  electronics 
systems  In  reliability,  processing  6peed,  and  radiation  hardness,  Increased  emphasis  has  been  placed  on  the  development 
of  gallium  arsenide  device  technology  In  Project  6096,  Microelectronic  Technology.  In  Project  2003,  Avionics  System 
Design  Technology,  Increased  emphasis  Is  being  placed  on  efforts  to  improve  the  programmability  and  software  support 
of  advanced  signal  processors  and  embedded  computers. 

A.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

Military  Construction, 

Funds  0  0  600  9,670 
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5.  (U)  RELATED  ACTIVITIES:  Since  this  program  is  a  broad  technology  base  effort,  technology  transfer  takes  place 
between  a  large  number  of  related  program  elements.  The  most  significant  of  these,  to  or  from  which  a  significant 
number  of  efforts  are  transitioned,  include:  Defense  Research  Sciences,  61 10 IE ;  Defense  Research  Sciences,  6I102F; 
Materials,  62102F;  Strategic  Technology,  62301E;  Command,  Control,  and  Coauaunlcatlons ,  62702F;  Advanced  Avionics  for 
Aircraft,  63203F;  Reconnaissance  Sensors/Processing  Technology,  63208F;  Space  Vehicle  Subsystems,  63401P;  Advanced 
Space  Communications,  63431F;  Very  High  Speed  Integrated  Circuits,  63452F;  Conventional  Weapons,  63601F;  Electronic 

warfare  Technology,  63718F;  Advanced  Communications  Technology,  63727F(  Alr-to-Alr  Identification  of  Non-Cooperative 
Targets,  63742F;  Electro-Optical  Warfare,  63743F;  and  Counter-Countermeasures  Advanced  Development,  63750F.  Trl- 
Servlce  and  interagency  coordination  is  continually  accomplished.  All  electron  c  ivlce  work  la  coordinated  through  the 
Advisory  Croup  on  Electron  Devices  which  advises  the  Office  of  the  Undersecretary  of  Defense  for  Research  and 
Engineering.  All  work  on  fiber  optics  components  and  systems  applications  is  coordinated  through  the  Tri-Service 
Fiber  Optics  Coordinating  Group.  Developments  in  thermal  Imaging  and  Image  processing  are  coordinated  through  the 
Night  Vision  Technology  Panel  under  the  Joint  Deputies  for  Laboratories  Committee  which,  in  turn,  is  under  the  Joint 
Logistic  Commanders.  Many  areas  of  work  are  coordinated  through  the  Air  Force/National  Aeronautics  and  Space  Admin¬ 
istration  Interdependency  Working  Croups  on  Space  and  Aeronautics.  Radiation  hardening  activities  arc  coordinated 
through  the  Radiation  Hardened  Electronics  Technology  Coordinating  Croup.  Work  on  flares  and  related  devices  is 
coordinated  through  the  ~'rl-Servlce  Pyrotechnics  Coordinating  Croup.  Infrared  Bcnsor  developments  are  coordinated 
through  the  Joint  Technical  Coordinating  Croup  on  Thermal  Imaging  Sensors.  Sensitive  technology  developments  are 
coordinated  through  the  Joint  Technical  Coordinating  Committee  (COCOM)  to  prevent  disclosure  to  hostile  nations.  The 
Laboratory  participates  in  a  Joint  Air  Force/Navy  Radar  Working  Croup,  a  Tri-Service  Airborne  Displays  Working  Croup, 
and  a  Tri-Service  Background  and  Targeting  agreement  originated  by  the  Air  Force  Armament  Laboratory.  In  the  area  of 
standardization,  the  Laboratory  is  active  in  the  Bubble  Memory  Stondardizatlon  Subcommittee  of  the  Joint  Electronic 
Devices  Engineering  Council,  and  in  national  standards  activities  coordinated  by  the  Society  of  Automative  Engineers, 
especially  in  the  area  of  aircraft  data  multiplexing  systems.  This  extensive  coordination  activity  ensures  timely 
Jtssemlnntlon  of  progress  to  qualified  parties  and  avoids  wasteful  duplication  of  efforts.  Key  program  elements 
Involved  In  this  coordination  include:  Aircraft  Avionics,  62202A;  Electronic  and  Electron  Devices,  62705A;  Aircraft 
Avionics  Equipment,  63702A;  Night  Vision  Investigations,  62709A;  Night  Vision  Advanced  Development,  63710A;  Electron 
Device  Technology,  62762N;  Avionics,  63203N;  and  Countermeasures  Technology,  A2734N. 

6.  (U)  Work  PERFORMED  BY:  The  Air  Force  Avionics  Laboratory,  Wrlght-Patterson  Air  Force  Base,  OH,  manages  the 
work  performed  under  this  program.  Spcialized  facilities  operated  by  the  Avionics  Laboratory  In  support  of  this 
program  Include:  The  Electronic  Warfare  Anechoic  Chamber,  Electronic  Defense  Evaluator,  Dynamic  Electromagnetic 
Environment  Simulator,  Dynamic  Analyzer,  Computer-Aided  Design  Facility,  Reference  System  Software  and  Evaluation 
Laboratory,  IDO-inch  Colllmater,  Laser  Research  Laboratory,  Radar  Reflectivity  Measurement  Facility,  Targeting  Systems 
Characterlzatio  .  Facility,  Global  Positioning  System  Evaluation  Facility,  Ring  Laser  Gyro  Laboratory,  Communications 
Systems  Evaluation  Laboratory,  Microelectronics  Laboratc:/,  .vlonlcs  System  Analysis  and  Integration  Laboratory,  and 
Radar  Signal  Processing  Laboratory  .  The  five  major  urartors  were:  Hughes  Aircraft  Co.,  Culver  City,  CA;  TRW, 
Rodondo  Beach,  Cn;  Environmental  Research  Institute  oi  Michigan,  Ann  Arbor,  MI;  Raytheon  Co.,  Bedford,  MA;  and 
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6 .  ( U )  WORK  PERFORMED  BY  (CONTINUED): 

Texas  Instruments,  Dallas,  TX.  The  total  number  of  contractors  was  124.  The  total  dollar  value  for  all  contracts 
was  $U)5M, 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project  2000:  Active  Electronic  Countermeasures.  The  objectives  of  this  project  are  to£~ 


the  following:^ 


FY  1982  Accomplishments:  Project  highlights  include 


3 


FY  1983  Program:  £ 


1  FY  1984  Planned  Program:^ 


3 

B.  (U)  Project  2001:  Electro-Optical  Technology.  This  project  develops  lasers,  detectors,  and  optical  signal 
processing  components  for  a  wide  range  of  functions  in  offensive  and  defensive  avionic  systems.  Work  Includes 
development  of  broad  bandwidth  tunable  lasers  for  search  and  countermeasures,  advanced  infrared  detector  arrays  and 
signal  processing  for  detection  and  imaging,  lasers  and  detectors  for  laser  radars,  and  optical  components  for  threat 
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B,  (V)  Project  2001  Electro-Optical  Technology  (Continued) 

warning  spectral  analysis,  correlation  tracking,  and  fiber  optic  sensors.  This  basic  component  development  leads  to 
enhanced  performance,  Increased  reliability,  and  reduced  size  and  cost  for  a  large  range  of  applications.  FY  1982 
Accomplishments:  Project  highlights  Include  first  demonstration  of  a  high  average  power  laser  and  a  high  pulse 

power  tunable  laser  for  search  and  countermeasure  against  optically  aided  threats;  a  high  power  waveguide  carbon 
dioxide  laser  and  a  high  operating  temperature  detector  for  reliable  laser  radar  operation;  and  detector  focal  plane 
array  processing  signiflcandy  Increasing  detection  sensitivity  and  permitting  automa  te  target  tracking.  In  addition, 
advances  were  made  In  demonstration  of  an  all  solid  state  light  modulator  for  missile  correlation  tracking,  a  solid 
state  ultraviolet  detector  for  solar  blind  detection  and  horizon  sensing  in  a  satellite,  and  a  single,  compact  chemical 
laser  that  lases  over  a  large  spectral  region  for  countermeasures  to  most  heat  seeking  missiles,  FY  1983  Program: 
Highlights  Include  the  initiation  of  development  of  near-infrared  and  mtd-lnfrared  medium  power  lasers  for  sensor 
killer  countermeasures  and  an  all  solid  state,  tunable,  lower  power  Infrared  laser  for  a  small,  long  life,  reliable 
countermeasure  source.  The  first  demonstration  of  an  all-optical  bistable  device  for  ultra  high  speed  switching  and 
sorting  signal  processing,  a  high  brightness,  compact  diode  pumped  fiber  optic  laser  for  fiber  optic  sensors  and 
signal  processing,  and  low  cross  section  mld-lnfrared  detectors  for  improved  stealth  will  be  accomplished.  Also,  a 
low  cost,  high  dynamic  range  fiber  optic  gyro  will  be  demonstrated  for  strap  down  missile  guidance.  FY  1984  Planned 
Program:  Project  will  complete  development  of  an  all  solid  state  wavelength  agile,  near  infrared  laser  for  search 
against  optically  aided  threats.  Enhanced  mercury-cadlum-tel lurlde  8  to  12  micrometer  detectors  and  on-focal  plane 
array  signal  processing  to  improve  detection  ranges  and  allow  automatic  target  tracking  will  be  demonstrated.  Efforts 
to  significantly  Increase  the  bandwidth  of  Bragg  ceils  for  spectrum  analysis  in  threat  warning  systems  will  reach 
completion.  The  first  near-infrared  detector  array  with  high  speed  and  sensitivity  for  laser  search  systems  will  be 
demonstrated. 

0.  (II)  Project  2002:  Microwave  Technology.  This  project  develops  the  technology  required  to  produce,  control, 
and  apply  microwave  and  millimeter  wave  power.  The  scope  of  efforts  Includes  theory,  techniques,  devices,  and  concepts 
at  frequencies  below  300  GHz.  Areas  of  development  are  solid  state  sources  and  amplifiers,  thermionic  devices,  power 
sensing  and  control,  and  phased  array  antenna  techniques.  System  uses  for  this  technology  Include  radar,  electronic 
countermeasures  and  communications.  This  technology  development  will  Increase  reliability  and  performance,  and 
reduce  size  and  cost  of  components  vital  to  a  variety  of  microwave  and  millimeter  wave  systems.  FY  1982  Accomplish¬ 
ments:  Project  advances  were  made  in  the  state-of-the-art  of  solid  state  components,  including  field  effect  transis¬ 
tors  IMPATT  diodes,  and  gallium  arsenide  (GaAs)  monolithic  microwave  Integrated  circuits.  Among  the  achievements  were 
higher  power,  extension  of  frequency  coverage  to  millimeter  wavelengths,  performance  and  efficiency  Improvements 
sufficient  to  make  system  applications  feasible,  anj  fundamental  reliability  Improvements.  Breakthroughs  In  thermionic 
sources  of  millimeter  wave  power  will  provide  a  capability  where  none  exists  and  be  the  basis  of  systems  to  counter 
new  Soviet  threats.  Detectors,  mixers,  and  other  passive  components  were  extended  In  frequency  and  improved  In  noise 
performance.  KV  1983  Program:  Project  highlights  Include  the  initial  demonstration  of  a  20-40  GHz  millimeter  wave 
power  tube  for  electronic  countermeasures  transmitters  and  the  development  and  demonstration  of  high  power  cross 
field  ■••mpliliers  for  uplink  jammers.  Development  will  continue  on  GaAs  field  effect  transistors,  which  have  become 
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C.  (U)  Project  2002;  Microwave  Technology  (Continued)* 

key  components  in  moat  microwave  systems.  20  GHz  GaAs  IMPATT  amplifiers  having  significant  application  potential 
in  satellite  downlink  transmitters  will  be  demonstrated.  The  demonstration  of  a  5-20  GHz  antenna  array  will 
occur.  Development  will  begin  on  millimeter  wave  transistors.  FY  1984  Planned  Program.  This  project  will 
complete  the  development  of  high  power  GaAs  IMPATT  diodes  at  40,  60,  and  94  GHZ  for  satellite  communications  and 
missile  seeker  and  terminal  guidance  applications.  Initial  feasibility  demonstration  of  millimeter  wave  transistors 
will  occur.  Work  will  be  initiated  on  the  most  promising  thermionic  approaches,  explored  in  previous  year9,  for 
generating  power  at  94  GHz  for  electronic  countermeasure  transmitters.  High  power,  broad  bandwidth  monolithic  micro- 
wave  integrated  circuits  will  be  demonstrated.  Solid  state  source  and  power  combining  efforts  will  continue  with  the 
goal  of  replacing  tubes  in  radar,  communication,  and  electronic  countermeasure  systems. 

D.  (U)  Project  2003:  Avionic  System  Design  Technology.  The  objectives  of  this  project  include  both  advanced 
methods  of  designing.  Integrating  and  validating  avionics  systems  and  the  facilities  to  simulate  and  evaluate  such 
systems.  The  increasing  use  of  embedded  computers  has  created  urgent  needs  for  software  support,  while  the  high  cost 
of  testing  places  a  premium  on  simulation  techniques.  This  work  produces  both  short  terra  payoffs  through  improved 
design  and  acquisition  of  avionics  software  and  longer  term  results  as  the  basis  for  future  integrated  systems.  In 
both  cases,  there  is  direct  return  on  investment  in  the  form  of  reduced  life  cycle  costs,  improved  reliability,  and 
easier  upgrading  of  avionics  suites .  FY  1982  Accomplishments.  Project  highlights  included  the  initiation  of  an 
effort  to  allow  Implementation  of  signal  processing  software  in  higher  order  languages  to  reduce  certs  and  improve 
long  terra  supportabl llty .  Work  continued  on  development  of  advanced  avionic  system  architectures  to  facilitate  the 
exploitation  of  integrated  avionics  for  increased  mission  effectiveness  and  availability.  Effort  continued  on 

the  development  of  techniques  to  Improve  the  testing  and  maintenance  of  avionics  systems.  FY  1983  Program.  The 
project  will  begin  development  of  simulation  facilities  for  the  avionics  suite  for  an  unconstrained  tactical  fighter 
and  on  a  fiber  optic  multiplexing  system  to  provide  the  high  data  rates  needed  in  integrated  avionics  architectures. 
Work  will  be  completed  on  an  effort  to  advance  head-up  display  technology  to  the  performance  level  needed  by  the  next 
tactical  fighter.  Work  will  continue  on  design  of  fault-  and  damage-tolerant  avionics  configurations .  Activities 
will  begin  in  the  conceptual  demonstrations  of  advanced  situation  awareness  and  crew  function  automation  technologies, 
as  well  as  In  the  evolution  of  a  generalized  crew  station  capability  to  support  these  technology  demonstrations. 

FY  1984  Planned  Program.  This  project  will  complete  development  of  a  graphics  generator  brassboard  and  fiber  optic 
multiplexing  scheme  for  advanced  cockpit  displays  as  part  of  an  integrated  avionics  suite.  Work  will  continue 
on  software  techniques  for  avionics  data  processors  and  on  simulation  techniques  to  evaluate  new  concepts  and  com- 
ponents.  Conceptual  designs  for  advanced  situation  awareness  and  crew  function  automation  technologies  will  be 
completed,  and  brassboard  implementation  will  commence.  In  addition,  the  generalized  crew  station  will  be  completed 
and  wl 1 1  be  applied  to  several  validation  activities. 

K.  (11)  Project  2004:  Technology  for  Reconnaissance  and  Targeting  Avionics.  The  objective  of  this  project  Is  to 
provide  the  basis  for  major  advances  in  electro-optical  and  infrared  systems  for  real-time  reconnaissance 4  automated 
target  c  lasi.-f  f  (cation  and  aircraft  navigation  and  defense.  Efforts  Include  techniques  for  target  pattern  recognition, 
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E.  (U)  Project  2004;  Technology  for  Reconnaissance  and  Targeting  Avionics  (Continued), 

advanced  sensors  and  signal  processors,  and  extension  of  existing  forward-looking  infrared  systems  to  higher  resolu¬ 
tion  and  multiple  functions.  This  work  is  essential  to  support  both  tactical  and  strategic  aircraft  able  to  cope 
with  high  densities  of  targets  and  defenses  and  to  achieve  multiple  kills  per  sortie  against  a  numerically  superior 
enemy.  FY  l 9ft2  Accompl ishments .  The  ability  to  perform  forward  looking,  laser  illuminated,  target  class! f ication 
utilizing  three  dimensional  information  was  demonatrated.  Progress  continued  in  developing  improved  electro-optical 
and  automatic  target  claastf ication  techniques  ensuring  the  capability  to  perform  rapid,  multiple-kill  per  pass  strike 
in  increasing  weather  and  countermeasure  environments.  FY  1983  Program.  Project  highlights  Include  completion  of 
data  analysis  under  the  forward  looking  active  classification  technology  project  to  estabiiahe  techniques  for 
automated  targeting  with  infrared  aensors.  The  second  phase  of  a  laser  radar  technology  development  program  will  be 
completed  which  established  the  technology  base  for  a  new  generation  of  infrared  acquisition  and  tracking  systems. 
Multiple  band  staring  infrared  sensor  work  will  proceed  with  demonstration  of  highly  sensitive,  dense  staring  arrays. 
The  multiple  fimction  infrared  sensor  program  will  be  initiated  to  demonstrate  feasibility  of  a  single  sensor  simul¬ 
taneously  accomplishing  real  time  automatic  targeting,  and  automatic  or  manual  terrain  clearance  functions.  FY  1984 
Planned  Program.  Project  will  complete  the  fabrication  phase  of  a  laser  sensor  development  and  begin  testing  under 
simulated  flight  conditions.  Work  will  be  initiated  building  on  prior  laser  target  classi f ication  techniques,  to 
demonstrate  a  capability  to  perform  automatic  real  time  target  recognition. 

F.  (I!)  Project  6095.  Inertial  Reference  and  Guidance  Technology.  The  objectives  of  tills  project  are  to  improve 
the  accuracy  of  inertial  navigation  systems  as  needed  for  cruise  missile  and  tactical  strike  weapons  and  to  develop  low 
cost,  mass-produced  components  for  high  volume  applications  such  as  tactical  missiles  and  transport  aircraft.  The 
work  includes  ultra  high  precision  accelerometers  and  gyroscopes,  low  cost  molded  thermoplastic  ine -tial  components , 
and  mathematical  techniques  for  error  compensat ion.  This  work  is  essential  both  to  permit  advanced  strategic  and 
tactical  weapon  systems  to  be  built  and  to  address  the  unacceptably  high  cost  of  present  moderate-performance 
inertial  navigation  systems,  FY  1982  Accomplishments.  Progress  included  brassboard  demonstrations  of  high  ''recislon 
ring  laser  gyroscopes  for  advanced  cruise  missiles  and  actical  fighters.  Work  continued  on  low  cost  molded  inertial 
gyro  and  accelerometer  technology  to  further  extend  cost  savings  previously  established.  The  feasibility  of 
obtaining  precise  time  from  a  ring  laser  gyro  estac  .ned.  This  effort  has  the  potential  to  provide  the  Air  Force 
with  a  low  cost,  precise  time  reference  for  multiple  applications.  A  low  cost  accelerometer  ($500  per  axis)  was 
fabricated  ami  tested  with  excellent  potential  demonstrated  for  high  accuracy  applications.  FY  1983  Program.  High¬ 
lights  include  continuation  of  a  real-time  gravity  compensation  demonstration.  This  is  essential  to  remove  an  error 
source  which  prevents  current  inertial  navigation  systems  from  providing  accurate  velocity  Information  needed  by  ad¬ 
vanced  cruise  missiles  and  synthetic  aperature  radar  sensors.  Molded  inertial  sensor  work  will  be  completed  with  the 
transition  of  molded  thermoplastic  technology  designs  of  gyroscopes  and  accelerometers  to  various  inertial  Instrument 
manufacturers.  Development  will  also  continue  on  high  .accuracy  accelorae ters ,  and  a  multi-function  radio  navigation 
receiver  using  frequency  domain  processing  for  a  low  cost,  high  performance  integrated  communicat ion/navigat Ion/ 
Identification  receiver.  rY  1984  Planned  Program.  Project  will  begin  flight  test  of  the  gravity  error  correction 
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techniques  developed.  Assessment  of  the  mul t i-f unct ion  radio  navigation  receiver  using  frequency  domain  signal  pro¬ 
cessing  will  he  completed  and  the  results  fed  into  advanced  development  projects.  A  high  accuracy  accelerometer 
brasshoaid  will  be  demonstrated  aid  transitioned  to  advanced  projects.  An  effort  will  be  Initiated  to  more  effectively 
integrate  navigation-reference  data  for  next  generation  avionics  suites  for  reduced  pilot  workload  in  a  low  altitude 
envl  moment . 

Cm  (II)  Project  6096:  Microelectronics  Technology:  This  project  exploits  selected  solid  state  device  and  circuit 
technologies  to  achieve  advances  in  information  processing  capacity,  reliability,  and  radiation  hardness.  Work  Include 
both  advanced  devices  and  materials,  such  as  large  scale  gallium  arsenide  integrated  circuits,  and  basic  problems  of 
packaging,  testing,  and  design  techniques  needed  to  reduce  cost  and  improve  reliability  in  existing  technology.  The 
project  Is  structured  to  complement  developments  in  Industry  and  other  government  laboratories  by  pursuing  tech¬ 
nologies  not  supported  elsewhere.  System  payoffs  Include  ultra  fast  front  end  data  processors  for  real  time  sur¬ 
veillance  systems;  reduced  size,  weight,  and  cost  of  conventional  microelectronic  components;  and  tremendous  expan¬ 
sion  of  data  storage  capacity  in  avionics  systems.  FY  1982  Aocompl ishments .  Highlights  Include  the  following: 

Gallium  arsenide  integrated  circuit  fabrication  process  improvements  have  now  demonstrated  acceptable  control  of 
fabrication  process  parameters.  This  was  evidenced  by  the  demonstration  of  a  nearly  gigasample  per  second  analog 
to  digital  convertor  and  initiation  of  a  technology  development  of  a  very  high  speed  integrated  circuit  for  application 
to  electronic  warfare  front  end  processing.  Magnetic  bubble  materials  were  enhanced  Co  assure  a  capability  for 
building  mass  memories  that  will  operate  over  the  full  military  temperature  range  of  -55°C  to  +125°C.  A  radiation 
hardened  emulating  computer  which  will  process  multiple  instruction  sets  was  demonstrated.  Versions  of  this  computer 
are  In  competition  for  application  to  Global  Position  System  user  equipment  and  are  being  considered  for  MILSTAR.  A 
multi-level  metal  fabrication  process  was  demonstrated  In  a  multiple  access  memory  device  was  adopted  for  use  under 
the  Very  High  Speed  integrated  Circuits  (VHSIC)  program.  FY  1983  Program.  Project  highlights  include  the  following: 

A  high  density  magnetic  bubble  memory  systems  development  was  initiated  for  full  military  temperature  range  applica¬ 
tions.  The  application  of  gallium  arsenide  Integrated  circuit  technology  for  use  in  Electromagnetic  Warfare  applica¬ 
tions  will  he  investigated.  The  development  of  multiple  access  memory  devices  for  applications  such  as  radar  will 
be  completed.  An  ln-house  evaluation  of  computer  aided  design  methodologies  developed  under  V1ISIC  will  be  demon¬ 
strated.  A  program  to  fabricate  a  very  large  scale  integrated  (VI. SI)  circuit  which  performs  an  Image  preprocessing 
function  for  weapons  delivery  systems  applications  will  be  initiated.  This  image  processing  function  was  developed, 
and  design  verified  under  a  1981  in-house  program,  and  a  Government  patent  application  has  been  filed.  FY  1984 
Planned  Program.  Kf  forts  initiated  In  FY83  will  continue.  Development  of  computer  aided  design  (CAD)  tools  suir.**:.- 
for  use  with  Gallium  Arsenide  technology  will  begin.  These  tools  will  address  such  problems  as  real-time  it  •-j.it  ; 
simulation  and  automat  layout  of  microwave  circuits.  1. -house  efforts  will  address  methods  of  simplifying  •  1 

ing  the  circuitry  required  for  image  processing. 

H.  Project  7622  :  All-Weather  Reconn  1 1 ssance/St r 1 ke  Avionics.  The  object  I  v»  of  this  project  i* 

new  techniques  and  systems  for  aircraft  radars.  Including  synthetic  aperture  radar  lot  imaging  and.  ' 
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Title:  Aerospace  Avionics 

Budget  Activity:  #1  -  Technology  Base 


Project  7622:  All-Weather  Reconnalssance/Strlke  Avionics  (Continued). 


automatic  target  classification.  This  work  complements  the  electro-optical  sensor  project  In  addressing  the  full  spec¬ 
trum  of  detectlon/classlf lcatlon  sensors.  Work  Includes  an  ln-house  signal  processing  laboratory,  a  unique  flying 
spectrum  testbed  for  synthetic  aperture  radar  testing,  and  new  counter-countermeasures  to  allow  radar  to  defeat  enemy 
electronic  defenses.  The  project  is  essential  to  support  next-generation  penetrating  attack  aircraft,  air  superiority 
fighters,  and  covert  (stealthy)  operations  which  require  minimized  emissions  to  reduce  detectability.  FY  1982 
Accomplishments:  Project  highlights  Included  the  Initiation  of  an  effort  to  establish  a  target  and  background  data  base 
for  bistatic  radar.  This  Is  an  essential  step  In  development  of  blstatic  radar  for  covert  target  acquisition  and 
strike.  An  effort  was  started  to  develop  electronic  counter-countermeasure  techniques  against  sophisticated  agile  jam¬ 
mer  threats.  Efforts  were  Initiated  to  develop  an  automatic  target  classifier  using  synthetic  aperture  radar  Imagery. 

FY  1983  Program.  The  automatic  synthetic  aperture  radar  target  classifier  will  be  demonstrated  that  Is  able  to 
distinguish  tracked  from  wheeled  vehicles.  The  upgraded  synthetic  aperture  radar  flying  test  bed  will  be  used  to 
collect  data  needed  to  specify  design  parameters  for  an  attack  aircraft  used  In  an  advanced  development  program 
demonstrating  the  use  of  blstatic  synthetic  aperture  radar  for  increased  covertness.  FY  1984  Planned  Program.  Project 
will  Initiate  efforts  to  Identify  efficient  algorithms  and  architectures  for  future  real  time  radar  signal  processors 
that  accomplish  automatic  target  detection  and  classification. 

J The  blstatic  radar  technology  data  base  program  will  be 
completed  and  the  Information  transferred  to  the  Covert  Strike  advanced  development  program. 


1.  (U)  Project  7629:  Fire  Control  Avionics.  This  project  develops  new  techniques  for  delivery  of  alr-to-atr  and 

air-to-ground  munitions  and  space  weapons  through  Integration  of  sensors,  new  fire  control  algorithms,  and  automation. 
Areas  of  work  Include  expanded  envelopes  for  missile  and  gun  firing,  automated  battle  management,  and  improved  multi¬ 
ple  target  attack  algorithms.  Mission  payoffs  Include  higher  weapon  kill  probability,  multiple  target  attack,  and 
Improved  survivability  through  firing  range  extension  and  evasive  maneuvers.  The  effort  is  integrated  with  advanced 
sensor  work  under  other  projects.  FY  1982  Accomplishments.  Algorithms  developed  previously  for  an  all-aspect  gun- 
sight,  more  effective  missile  launch  envelope  computations  and  display,  and  coupled  fire  control  to  flight  control 
techniques  were  validated.  Studies  were  completed  defining  the  requirements  for  a  space-based  weapon  fire  control 
system.  Advanced  avionics  strike  configurations  were  generated  for  advanced  weapons  being  developed  by  the  Air  Force 
Armament  Laboratory.  FY  1983  Program.  The  electro-optical  threat  sensor  program  effort  will  be  completed.  This 
effort  ia  jointly  conducted  by  the  Avionics  Laboratory,  Air  Force  Weapons  Laboratory  and  the  Army  Missile  Command 
to  address  the  common  need  for  rapid,  high  volume  search  and  multiple  target  tracking  required  for  a  point  defense 
system  against  optical  tracking  and  weapon  guidance  systems.  Studies  will  be  available  on  the  high  technology  areas 
which  will  Impact  the  next  generation  air  superiority  fighter  fire  control  system  and  requirements  for  self  defense  of 
a  space-borne  weapon  platform.  Work  will  begin  on  a  sensor  Integration  scheme  to  couple  aircraft  sensors  and  flight 
controls  for  extremely  low  level  penetration  of  enemy  defenses  and  on  new  techniques  nnd  software  for  battle  manage¬ 
ment,  Including  multiple  target  attack.  An  ln-house  design  for  coupling  a  synthetic  aperture  radar  with  the  aircraft 
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I.  (U)  Project  7629i  Flra  Control  Avlonlci  (Continued). 


Title:  Aerospace  Avionics 

Budge t  Activity:  -  Technology  Baae 


flight  control  to  enchance  survivability  while  attacking  dispersed  multiple  targets  will  be  provided  to  Industry. 

FY  1984  Planned  Program.  The  project  will  assess,  via  a  man-in-the-loop  simulation,  air-to-air  battle  management  soft¬ 
ware  for  attacking  multiple  targets  and  the  avionic  apeclflcation/flre  control  software  for  a  self  defense  weapon  for  a 
penetrating  aircraft. .  Work  will  continue  on  weapon  delivery  and  penetration  requirements  which  are  compatible  with  low 
observable  airframes  which  meet  the  postulated  threats  for  the  next  decade. 

J.  Project  7633:  Passive  Electronic  Countermeasures:  The  objective  of  this  project  la  to  Increase  aircraft 
survival  by  Improved  threat  warning,  exploitation  of  captured  foreign  defensive  systems,  reduction  In  aircraft 
detectability,^ 


]  FY  1982  Accomplishments.  [ 


FY  1983  Program.  [ 


planned  Program.  [ 


I  FY  1984 


K.  (U)  Project  7662.  Avionic  Data  Transmission  and  Reception.  The  objectives  of  this  project  are  to  develop 
improved  methods  for  rapid  information  transmission  to  and  from  aircraft.  Required  capabilities  Include  real-time 
transmission  of  Imagery  from  reconnaissance  platforms  and  secure,  jam-resistant  communications.  This  work  Includes 
signal  processing  techniques,  image  compression  for  reduced  data  rates,  demonstration  of  jam-resistant  hardware,  and 
airborne  laser  communications.  The  mission  payoff  Includes  the  ability  of  the  battle  commander  to  receive 
intelligence  in  near-real-time  and  the  ability  of  aircraft  to  communicate  and  coordinate  activities  in  the  presence  of 
sophisticated  enemy  jamming.  FY  1982  Accomplishments.  Project  highlights  Included  initiation  of  an  adaptive  inter¬ 
ference  cancellation  development  to  address  problems  of  incompatibility  and  self-jamming  being  experienced  with 
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Program  Element:  I62204F  Title:  Aerospace  Avionics 

DOD  Mission  Area:  >521  -  Electronics  and  Physical  Sciences  (ED)  Budget  Activity:  >1  -  Technology  Base 

K.  (u)  Project  7662.  Avionic  Data  Transmission  and  Reception  (Continued). 

current  radio  equipment.  Design  of  a  laser-based  airborne  optical  communication  system  for  secure,  high  capacity 
Information  transmission  between  aircraft  was  started.  Work  will  continue  on  spread  spectrum  and  frequency 
hopping  teclilnques  for  secure  data  links  and  communications  network.  Improved  Imagery  transmission  and  reception 
was  demonstrated  using  advanced  coding  techniques,  Improving  our  ability  to  transmit  real  time  reconnaissance 
Information  In  hostile  threat  environments.  FY  1983  Program.  This  project  will  demonstrate  in  brassboard  form  on 
agile  transversal  filter  which  will  be  a  key  factor  In  implementing  communication  links  which  are  secure  against 
Interception  and  jamming.  Work  will  begin  on  systems  exploiting  advanced  microelectronic  components  to  Improve 
performance  and  reliability  while  reducing  size  and  power  consumption.  Efforts  on  Implementing  signal  processing 
and  data  link  control  software  In  higher  order  languages  to  reduce  costs  and  improve  long-term  supportablllty  will 
begin.  FY  1984  Planned  Program.  A  jafa  resistant  modem  for  extremely  wideband  data  links  will  be  demonstrated.  Results 
of  the  adaptive  Interference  rejection  effort  will  be  evaluated,  and  the  preferred  approach  will  be  transitioned  to 
advanced  development.  Work  will  continue  on  methods  of  encoding  data  transmission  for  jam-and-lnterceptlon-reslstant 
communications. 

8.  (U)  Project  06AA,  Laboratory  Operations  (PROJF.CT  OVER  $10H  IN  FY  1984). 

A.  (U)  Project  Description.  This  project  provides  for  the  support  activities  required  to  operate  the  Avionics 
Laboratory,  Wrlght-Patterson  Air  Force  Base  OH.  The  Avionics  Laboratory  Is  responsible  for  research,  exploratory 
and  advanced  development  programs  concerned  with  navigation  and  guidance,  weapon  delivery  and  fire  control, 
reconnaissance  and  aerospace  surveillance,  aerospaceborne  communications,  electronic  countermeasures,  avionic 
systems  architecture  and  Integration,  and  electronic  and  electro-optical  device  technology.  The  laboratory 
provides  technical  support  to  current  and  future  systems  programs  and  undertakes  operational  support  projects  In 
its  mission  areas.  This  project  provides  for  the  pay  and  related  costs  of  civilian  scientists,  engineers,  and 
support  personnel;  travel;  transportation  of  equipment;  rental  equipment;  communications  and  utilities  cost;  procure¬ 
ment  of  supplies  and  equipment;  duplication  and  reproduction  services;  and  contractor  support  services  for  main¬ 
tenance  and  modification  of  facilities. 

B.  (U)  Program  Accomplishments  and  Future  Efforts.  Not  Applicable. 

C.  (U)  Major  Milestones:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMRY 


Program  Element:  62205F 

DOD  Mission  Area:  #522  -  Environmental  and  Life  Sciences  (ED) 


Title:  Training  end  Simulation  Technology 
Budget  Activity:  fl  -  Technology  Base 


1.  (0)  RESOURCES  (PROJECT  LISTING)  (t  in  thousands): 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

EstiiMte 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

14,184 

17,000 

22,477 

23,327 

Continuing 

Not  Applicable 

06HT 

Laboratory  Support 

5,029 

5,915* 

6,458 

6,568 

1121 

Technical/Team  Performance 

Training 

1,345 

2,233 

2,500 

2,605 

1123 

Flying  Training  Development 

1,000 

1,174 

1,925 

1,995 

1192 

Advanced  Sisxilator  for  Pilot 
Training 

4,697 

4,4  72 

5,750 

5,980 

1710 

Weapon  Systems  Logistics 
&  Combat  Maintenance 

1,700 

2,341 

4,124 

4,319 

6114 

Simulation  Techniques  for  Air 
Force  Training 

413 

86$ 

'  1,720 

1,860 

^Excludes  1  Oct  82  civilian  pay  raise. 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  program  will  improve  operational  readiness  through  more 

effective  training  and  increased  weapon  syatem  supportability.  It  consists  of  efforts  falling  under  the  following 
Congressional  categories:  SIMULATION  and  TRAINING  DEVICES,  EDUCATION  and  TRAINING,  and  HUMAN  FACTORS,  as  well  as  the 
general  area  of  Logistics  Systems  Research.  Significant  opportunities  exist  for  improving  flying  and  technical  training 
effectiveness  with  flight  and  maintenance  simulators.  A  major  research  area  concerning  flight  simulation  uses  the 
Advanced  Simulator  for  Pilot  Training  (ASPT) ,  a  large  f ield-of-view  visual  flight  simulator.  This  siswlator  and  related 
devices  are  used  to  conduct  research  to  develop  innovative  methods  for  flight  simulator  training  in  general,  to  define 
hardware  training  effectiveness  requirements,  and  to  develop  innovative  techniques  for  training  tactics  used  in 
air-to-ground,  and  air-to-air  combat.  Improved  flight  simulator  hardware  is  also  being  developed  to  support  these 
training  research  requirements.  Another  major  research  area  investigates  techniques  for  making  maintenance  and 
technical  training  more  cost  effective  by  developing  and  evaluating  maintenance  training  simulators.  These  devices 
permit  the  simulation  of  malfunctions  and  allow  hands-on  maintenance  training  and  trouble-shooting  to  take  place  without 
tying  up  or  daauiging  expensive  operational  hardware.  Computer  based  instructional  technologies  for  technical  training 
are  also  being  developed  in  this  research  area.  A  third  major  research  area  concerns  the  logistics  support  of  weapon 
systems  and  improvements  that  can  be  made  by  determining  the  interactions  between  the  human  elements  of  logistics  and 
the  associated  characteristics  of  weapon  systems.  For  example,  a  unified  data  base  for  emerging  weapon  systems  will  be 
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Program  Element:  62205F 

DOD  Mission  Area:  #522  -  Environmental  and  Life  Sciences  (ED) 


Title:  Training  and  Simulation  Technology 
Budget  Activity:  #1  -  Technology  Base 


2.  (V)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  (Cont.) 

designed  to  replace  the  amltiple  redundant  and  confusing  data  bases  currently  being  used.  This  will  allow  designers 
highly  consistent  and  accurate  information  for  use  in  design  trade-off  studies.  A  fourth  research  area  concerns  crew, 
group,  team,  and  unit  performance  and  training  and  will  concentrate  on  Command  and  Control  (C2)  decision  staking 
systems  used  in  the  NATO  enviroiuent. 

3.  (U)  COMPARISON  WITH  FV  1983  DESCRIPTIVE  SUMMARY: 

Total 


FY  1982 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

RDTAE 

13,964 

18,545 

18,271 

Continuing 

N/A 

The  FV  1984  estimate  was  increased  to  provide  for  RAD  efforts  in  the  recently  developed  areas  of  logistics  systems  research 
and  command  and  control  team  training,  as  well  as  expanded  efforts  in  critically  needed  flight  simulation  RAD  and  technical 
computer  based  training. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

/ 

5.  ( U )  RELATED  ACTIVITIES:  The  majority  of  the  work  is  directly  in  Support  of  requirements  identified  by  major  commands. 

Air  Staff  agencies,  and  separate  operating  agencies.  Related  efforts  of  the  military  services  are  identified  in  the 
Training  and  Personnel  Technology  Area  Description.  Related  program  elements  are:  61102F,  Defense  Research  Sciencea;  62202F, 
Aerospace  Biotechnology;  63106F,  Logistics  RAD  Requirements;  63227F,  Advanced  Simulator  Technology;  63751F,  Innovations  in 
Education  and  Training;  64227F,  Flight  Simulator  Development;  62757N,  Human  Factors  and  Simulation  Technology;  63733N, 

Training  Devices  Technology;  63720N,  Education  and  Training;  62722A,  Manpower,  Personnel,  and  Training;  62727A,  Non-System 
Training  Devices  Technology;  and  63216A,  Synthetic  Flight  Simulators.  The  Laboratory  has  several  formal  agreements  that 
specify  coordinated  support  to  be  provided  by  AFHRL  and  other  ageneiea.  These  agreements  include  memoranda  of  agreement 
with  the  Army  Program  Manager  for  Training  Devices  for  visual  display  light  valve  projector  technology  development;  Tactical 
Air  Command  for  flying  training  RAD  and  to  help  develop  flight  training  schedules  using  Advanced  Instructional  System  (AIS) 
software;  Aeronautical  Syatems  Division  to  coordinate  simulator  research  and  developsient  with  the  Sisnilator  Program  Office 
and  the  Engineering  Support  Division;  the  Army  and  Navy  to  share  development  of  a  computerised  instruction  system;  and  with 
the  Air  Force  Aerospace  Medical  Research  Laboratory  and  Rome  Air  Development  Center  to  share  research  products  related  to 
command  and  control  systems.  The  Navy  has  a  liaison  office  with  the  Laboratory's  Operations  A  Training  Division  at  Williams  ' 
Air  Force  Base  AZ.  In  addition,  personal  contacts,  meetings,  and  formal  contacts  such  as  the  DoD  Technical  Advisory  Groups 
provide  coordination  between  specific  focal  points  for  research  and  development  efforts.  Close  coordination  within  the  Air 
Force  user  community  is  also  ensured  by  semiannual  research  and  development  coordination  meetings  between  AFHRL,  the 
Aeronautical  Systems  Division,  and  the  major  commands  (TAC,  SAC,  MAC,  ATC). 
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Program  Element:  62205? 

DOD  Mission  Area:  #522  -  Environmental  and  Life  Sciences  (ED) 


Title:  Training  and  Simulation  Technology 
Budget  Activity:  #1  -  Technology  Base 


6.  (U)  WORK  PERFORM: D  BY:  The  program  is  managed  by  the  Air  Force  Human  Resources  Laboratory  (AFHRL) ,  Brooks  AFB  TX. 

Three  Laboratory  divisiona  support  this  program  element:  Logistics  and  Human  Factors,  Wright-Patteraon  Air  Force  Base  OH, 
Operations  and  Training,  Williams  Air  Force  Base  AZ,  and  Training  Syateou,  Lowry  AFB  CO.  The  Logistics  and  Human  Fee  tors 
Division  is  collocated  with  the  Air  Force  Logistics  Command,  the  Simulator  Systems  Program  Office,  and  numerous  other  Air 
Force  Laboratories  and  System  Program  Offices  at  Wright-Patteraon  Air  Force  Base  OH.  The  Training  Systems  Division  is 
collocated  with  the  Air  Training  Command  Technical  Training  Center  at  Lowry  Air  Force  Base  CO.  The  Operations  and  Training 
Division  is  collocated  with  Air  Training  Command  and  Tactical  Air  Command  pilot  training  operations  at  Williams  Air  Force 
Base  az.  The  Operations  and  Training  Division  also  has  convenient  access  to  Tactical  Air  Command  pilot  training  at  Luke  and 
Davis  Monthan  Air  Force  Bases  AZ.  The  major  contract  efforts  in  FY  1982  were  conducted  by  the  following  companies: 
McDonnell-Douglas,  St.  Louis  MO  (Project  1121);  Systems  Engineering  Laboratories,  Ft.  Lauderdale  FL  (Project  1192);  General 
Electric,  Daytona  Beach  FL  (Project  1192);  Singer,  Binghamton  NY  (Project  1192);  and  University  of  Dayton,  Dayton  OH 
(Projects  06HT  and  1123).  The  total  FY  1982  contract  program  (t9.083  million)  includes  31  contractors. 

7.  (U)  PROJECTS  LESS  THAN  <10  MILLION  IN  FY  1984: 

A.  Project:  06HT,  Laboratory  Support.  Thia  project  provides  for  part  of  the  operation  of  the  Air  Force  Human  Resources 
Laboratory,  Brooks  Air  Force  Base  TX,  including  pay  and  related  costs  of  civilian  scientists  and  support  personnel,  travel, 
transportation,  rent,  communications,  maintenance,  procurement  of  supplies  and  equipment,  and  contractor  support  services. 

The  laboratory  performs  research  and  development  in  manpower  and  force  management,  weapon  systema  logistics,  maintenance  and 
technical  training,  and  air  combat  tactics  and  training  in  support  of  immediate  or  potential  needs  of  Air  Force  operational 
systems.  This  project  supports  and  complements  all  projects  in  this  program  element. 

B.  Project:  1121,  Technical/Team  Performance  and  Training.  There  is  a  continuing  Air  Force  need  to  reduce  the  cost  of 
technical  training  while  maintaining  or  increasing  training  quality  and  its  ability  to  effectively  and  efficiently  train  a 
wide  range  of  personnel.  This  project  will  improve  the  effectiveness  of  technical  training  and  reduce  the  cost  by  developing 
and  applying  new  training  methods,  techniques  and  devices.  The  emphasis  will  be  on  the  application  of  computerized 
instruction  and  management  systems,  the  development  of  individualized  learning  techniques,  the  use  of  new  and  improved 
instructional  media  and  the  development  of  uintenance  trainers.  In  FY  1982,  a  computer-based  instructional  system  was 
developed  utilizing  3-dimensional  graphics,  and  prototype  3-D  computer-graphic  videotapes  were  delivered  to  TAC.  These 
simulation  training  tapes  will  be  used  to  train  weapons  directors  at  TAC's  Interceptor  Weapons  School.  Evaluation  of  the 
training  and  cost  effectiveness  of  the  F-16  Simulated  Aircraft  Maintenance  Trainers  were  completed.  Development  continued  on 
the  functional  specifications  for  a  Non-Destructive  Inspection  (NDI )  maintenance  trainer.  In  FY  1983,  development  efforts 
will  concentrate  on  the  instructor  skills  required  in  the  Computer  Based  Instructional  (CBI)  environment,  and  the  solution  of 
many  of  the  new  problems  being  encountered.  There  are  currently  critical  shortfalls  in  instructor  personnel  available  for 
conventional  instruction,  and  the  widespread  application  of  CBI  techniques  to  solve  these  problems  is  rapidly  approaching. 
However,  new  problems  are  encountered  in  the  application  of  CBI  technology  and  new  instructional  technologies  must  be 
developed.  In  FY  1983,  the  behavioral  and  engineering  technology  required  to  measure  and  improve  team/crew  performance  will 
also  be  defined  and  improved  team  training  procedures  will  be  developed.  In  FY  1984  the  conversion  of  the  Advanced 
Instructional  System  (AIS)  software  to  a  standard  computer  language  format  will  be  completed,  allowing  the  transfer  of  this 
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Program  Element:  62205F  Title:  Training  and  Simulation  Technology 

DOD  Mitt  ion  Area:  #522  -  Environmental  and  life  Sciences  (ED)  Budget  Activity:  #1  -  Technology  Base 

B.  Project:  1121,  Technical /Team  Performance  tad  Training.  (Cone.) 

technology  to  meet  a  broad  range  of  computer-based  instructional  needs.  Development  will  begin  on  deciaion  and  training 
guides  for  commanders  of  command  and  control  systems.  Wort  to  improve  the  quality  and  timeliness  of  technical  training  will 
be  conducted.  Developmental  work  will  also  be  conducted  to  standardize  a  CBI  system  across  all  three  services,  for  reduced 
cost  and  best  performance. 

C.  Project:  1123,  Flying  Training  Development.  There  is  a  continuing  Air  Force  need  to  reduce  the  cost  of  all  types  of 

flying  training  while  maintaining  or  improving  the  quality  and  the  ability  to  effectively  and  efficiently  train  aircrew 
personnel.  This  project  applies  new  methods,  techniques,  and  devices  to  the  training  and  performance  assessment  of  aircrews, 
with  an  emphasis  on  increased  proficiency  during  transition  and  continuation  flying  training.  In  FY  1982,  research  was 
performed  using  a  new  high  threat  environment  on  the  Advanced  Simulator  for  Pilot  Training  (ASPT)  that  used  seven  independent 
Surface-to-Air  Missile  (SAM)  sites  (three  SAA's,  two  SA6'a)  and  nine  Antiaircraft  Artillery  (AAA)  sites  (ZSU-23).  This 
interactive  environment  exists  with  either  the  A-10  or  F-16  cockpits  and  potential  targets  include  a  tank  formation, 
communications  vehicles,  and  a  Soviet  airport.  Basearch  was  also  performed  using  a  micro-computer  based  special  function 
trainer  that  provided  part  task  training  for  F-16  weapons  control  tasks.  A  Radar  Warning  Receiver  (RWR)  trainer  was  also 
developed  by  combining  micro-computer  technology  with  color  graphic  displays.  TAC  BRAWLER,  a  value-driven  math  model  of  air 
combat,  was  used  to  evaluate  the  effects  of  visual  system  resolution,  target  contrast,  and  field  of  view  upon  the  topography 
of  selected  one  versus  one  and  two  versus  one  air-to-air  engagements.  This  modeling  approach  addresses  the  potential  impacts 
of  alternative  engineering  design  decisions  upon  the  capability  of  a  flight  simulator  to  support  certian  types  of  task 
performance  and  the  results  will  have  significant  impact  upon  the  specifications  for  simulators  used  for  air  combat 
maneuvering  training.  In  FY  1983,  a  method  for  obtaining  accurate  performance  data  on  Tactical  Air  Command  pilots  flying  Air 
Combat  Maneuvering  Range  (ACMR)  engagements  will  be  impleaiented  and  evaluated.  Transfer  of  training  studies  will  continue  to 
be  conducted  from  flight  simulator  combat  mission  training  in  the  Advanced  Simultor  for  Piloc  Training  (ASPT)  to  aircraft 
missions  at  Red  Flag.  An  evaluation  will  be  performed  on  the  contribution  of  part  task  trainers  to  Radar  Warning  Receiver 
system  operations  of  TAC  pilots.  In  FY  1984,  efforts  to  develop  performance  measures  of  electronic  combat  capabilities  for 
both  SAC  and  TAC  will  continue.  Additional  efforts  will  concentrate  on  determining  the  operational  training  effectiveness  of 
the  B-52/KC-135  Weapons  System  Trainer.  Assistance  will  be  given  MAC  in  Che  development  and  evaluation  of  continuation 
training  programs  for  aerial  refueling  and  the  C-130  Weapon  System  Trainer  (WST).  An  aircrew  training  management  information 
system  for  TAC  will  be  installed  and  field  ceated  at  Luke  Air  Force  Base  AZ.  A  breadboard  helmet-mounted  visual  display 

system  to  portray  high  threat  environments  for  realistic  air  combat  training  will  be  evaluated.  The  system  will  provide 

visual  effects  similar  to  the  current  wide  f ield-of-view  devices  at  much  lower  cost.  A  method  for  integrating  measurements  of 

piloc  performance  will  be  developed  for  use  in  the  Simulator  for  Air-to-Air  Combat.  Transfer  of  training  studies  will 
continue  from  the  Advanced  Simulator  for  Pilot  Training  Co  Red  Flag  aircraft  sorties  using  simulated  hoatile  threat 
environments.  In  the  future,  increased  research  efforts  on  simulator  training  effectiveness  will  continue.  The  improvement 
of  aircrew  training  will  continue  by  increasing  Che  realism  of  simulated  advanced  radar  and  other  sensor  system  displays,  and 
defining  the  hardware  training  effectivenesa  requirements.  The  enhancement  of  pilots'  capabilities  during  hostile  engagements 
will  be  pursued  by  developing  a  program  for  specialized  training  in  tactical  decision  making.  There  will  be  an  increased 
effort  on  combat  tactics  system  development  and  visual  scene  studies  to  determine  the  effects  of  high  resolution  areas  of 
interest  and  target  insetting  on  aircrew  performance. 
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D.  Project:  1I92|  Advanced  Simulator  for  Pilot  Training.  Thia  project  providea  for  the  operation  and  maintenance  of  the 
Advanced  Simulator  for  Pilot  Training  (ASPT).  Thia  simulator  system  ia  the  main  research  device  for  engineering  and  training 
ef fectivenesa  research.  Moat  of  the  related  research  conducted  under  Project  1123,  Flying  Training  Development,  and  Project 
6114,  Simulation  Techniques  for  Art  Force  Training,  is  conducted  on  the  ASPT  or  its  related  simulation  subsystems.  This 
Advanced  Simulate*  for  Pilot  Training  ia  thus  the  primary  simulation  device  for  implementing,  demonstrating,  and  testing  any 
simulation  hardware  or  training  technology  advances  which  are  developed  under  Projects  1123  or  6114.  The  ASPT  is  also  used 
for  demonstrating  and  testing  engineering  and  training  simulation  technology  advances  which  are  developed  under  the  related 
ASD  and  triservice  program  elements  listed  under  related  activities.  Many  plans  and  accomplishments  supported  by  Project  1192 
are  discussed  under  Projects  1123  and  6114  which  are  supported  by  this  Project.  In  FT  1982,  Project  1192  provided  for  the 
Operation  and  aiaintenance  of  the  ASPT.  In  prior  years,  this  project  had  already  provided  the  main  support  for  converting  the 
original  dual  cockpit  T-37  aircraft  (ATC  trainer)  Advanced  Simulator  for  Undergraduate  Pilot  Training  (ASUPT)  into  the  a-10 
and  F-16  (TAC  aircraft)  Advanced  Simulator  for  Pilot  Training  (ASPT),  In  FY  1982,  deannstrations  and  training  evaluations 
were  conducted  on  a  single  channel  prototype  dual  light  valve  system.  This  system  optically  inserts  miniraster  (target) 
displays  inCo  lower  resolution  background  scenes.  In  FY  1983,  the  operation  and  maintenance  of  the  ASPT  will  continue. 
Demonstration  and  training  effectiveness  evaluations  will  he  conducted  on  a  dual  mini-cathode-ray-tube  helawt  mounted 
display.  The  simulation  supporc  for  related  research  projects  will  continue.  This  research  will  include  transfer  of  training 
studies  from  the  ASPT  to  Red  Flag  aircraft  sorties  and  training  effectiveness  studies  for  visual  flight  simulation.  In  FY 
1984,  the  operation  and  maintenance  of  the  ASPT  will  continue.  The  research  simulation  support  for  related  research  projects 
will  continue,  including  the  tactical  air  combat  transfer  of  training  studies  and  visual  flight  simulation  studies.  Research 
studies  will  also  be  conducted  to  evaluate  the  potential  of  using  a  helmet  mounted  visual  display  to  adequately  portray  a  high 
threat  combat  environment.  Investigation  of  the  field  of  view,  intensity,  resolution,  and  color  imagery  for  helmet  mounted 
video  displays  will  be  conducted  to  identify  possible  alternatives  for  costly  wrap-around  mosaic  CRTs  or  dome  based  visual 
systems.  Investigations  of  the  payoff  for  portability  over  conventional  systems  will  be  explored.  The  system  will  be 
extended  into  the  aimulation  for  radar  imagery,  low  light  level  TV,  and  forward  looking  infrared  (FLIR)  imagery  by  placing 
special  emphasis  on  exploiting  the  use  of  non-edge,  non-linear  methods  for  terrain  representation.  Studies  of  display 
technologies  will  be  initiated  for  application  to  low  cost  visual  displays.  In  the  future,  the  ASPT  will  be  integrated  with 
the  Advanced  Visual  Technology  System  (Project  2363,  PE  63227F).  This  will  permit  improved  training  effectiveness  for 
tactical  training  evaluation  utilizing  F-16  pilots.  This  will  also  provide  a  full  mission,  low  altitude,  adverse  weather 
environment.  With  the  integration  of  Che  B-52  WST  sensor  simulator  capabilities,  a  full  sensor  simulation  for  tactical 
research  will  be  available.  The  simulation  support  for  related  research  projects  will  continue,  including  transfer  of 
training  studies,  visual  and  sensor  systems  requirements  studies,  and  strategic  mission  simulation  studies. 


E.  Project:  1710,  Weapon  Systems  Logistics  and  Combat  Maintenance.  The  Air  Force  must  improve  the  design  of  aerospace 
systems,  reduce  training  and  personnel  problems  associated  with  advanced  systems,  and  insure  that  operational  readiness  is 
maintained  at  a  high  level.  This  project  will  provide  new  techniques  to  gather  and  incorporate  human  resources  data  into  the 
design  of  new  weapons,  investigate  and  improve  the  efficiency  of  Air  Force  maintenance,  and  develop  new  concepts  to  solve 
critical  logistics,  manpower  and  training  problems  associated  with  new  weapon  systems.  In  FY  1982,  work  continued  on  a 
Unified  Data  Base  (UDB)  structure  designed  to  evolve  with  a  weapon  system.  This  UDB  will  provide  logistics  planners  an 
improved  capability  for  considering  both  supportsbility  and  human  considerations  in  design  trade-off  decisions.  A  three-year 
research  effort  was  begun  in  logistic  factors  and  training  technology  to  upgrade  combat  maintenance  capabilities  and 
performance  through  better  diagnostics,  technical  data,  and  team  training  methods.  During  the  conceptual  design  of  new 
avionics,  logistics  considerations  have  had  insufficient  influence;  research  was  inaugurated  to  provide  a  feedback  mechanism 
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E.  Project:  1710,  Weapon  Systems  Logistics  and  Combat  Maintenance.  (Cont.) 

to  deaign  engineeri  which  should  lower  support  costs  sod  incresse  system  relisbility.  Excessive  human  decision  errors  are 
also  causing  high  rates  of  unnecessary  or  inappropriate  maintenance  on  today's  complex  weapons  systems.  A  coordinated  attack 
was  begun  on  this  problem  to  measure  and  eliminate  sources  of  troubleshooting  errors.  Analysis  of  lessons  learned  from 
Israeli  battle  damage  repair  experience  was  completed.  In  FY  1983,  work  will  continue  to  reduce  high  error  rates  in 
maintenance  diagnostics.  The  prototype  Unified  Data  Baae  of  weapon  system  logistics  information  will  be  tested  and 
demonstrated,  and  a  supporting  user's  guide  and  maintenance  handbook  will  be  prepared.  A  program  to  develop,  apply,  and 
evaluate  the  logistics  support  concepts  of  maintainability,  reliability,  and  survivability  during  the  early  conceptual  design 
of  avionics  systems  will  be  concluded.  The  capability  will  be  refined  to  more  accurately  analyze,  evaluate  and  predict  the 
combat  readiness  of  aircraft  maintenance  organizations.  This  will  improve  their  ability  to  specify  the  personnel,  training, 
management  policies,  and  logistics  support  needed  to  achieve  various  degrees  of  mission  readiness.  High  priority  work  will 
continue  on  identifying  differences  in  how  equipment  fails  in  combat  versus  peacetime  operation,  and  the  implications  for  the 
aMintenance  tasks  and  resources  that  muse  be  provided.  Specific  attention  will  be  focused  on  electronic  countermeasures 
equipawnt  that  is  used  by  all  services.  Work  will  begin  on  an  integrated  methodology  to  predict  the  incidence  of  battle 
damage  repair  tasks  and  the  training  and  resources  required  to  sustain  sortie  generation  in  a  high  intensity  war.  Computer 
Aided  Design  (CAD)  is  now  widely  used  in  industry  for  design  and  development  of  weapon  systems.  Work  will  start  to  explore 
the  feasibility  of  using  a  biomechanical  model,  a  computer-generated  model  of  a  maintenance  technician,  to  simulate  and 
improve  the  ease  of  maintenance  and  support  during  computer  aided  design.  Results  should  have  a  substantial  impact  on 
aupportability  and  maintenance  life  cycle  cost  of  future  Air  Force  systems.  In  FY  1984,  work  will  continue  on  improving 
maintenance  diagnostics  with  the  measurement  of  sources  of  diagnostic  errors  and  the  development  of  experimental  diagnostic 
designs.  Candidate  corrective  actions  will  be  evaluated  in  terms  of  their  effects  on  readiness  and  support  costs.  The 
tactical  combat  environment  of  the  1990s  will  require  much  greater  dispersal  of  aircraft  and  support  for  survivability.  Major 
efforts  will  be  started  to  examine  the  implications  of  this  dispersal  on  the  maintenance  tasks,  training  requirements, 
personnel  classifications,  and  logistics  support  systems.  New  concepts  and  technology  applications  to  cope  with  these  impacts 
will  be  explored.  In  the  future  the  methodology  for  assessing  combat  isaintenance  and  logistics  resource  requirements  will  be 
demonstrated.  A  breadboard  model  of  a  portable,  computer  based  aid  for  battle  damage  assessment  will  be  developed.  This  aid 
will  provide  critical  information  on  likely  damage,  repair  requirements  and  flight  capability  impact  for  hits  in  specific 
sections  of  the  airframe.  The  analysis  of  combat  dispersal  impacts  on  technology  for  effective  logistics  support  will  be 
completed.  Tools  and  techniques  designed  to  reduce  maintensnce  diagnostic  errors  will  be  demonstrated. 

F.  Project:  6114,  Simulation  Techniques  for  Air  Force  Training.  The  Air  Force  must  improve  the  quality  and  cost 
effectiveness  of  training  by  determining  what  types  of  sisxilator  technology  are  most  effective  for  specific  training 
requirements.  This  project  develops  simulation  hardware  technology  for  future  systems.  These  technologies  will  provide 
sufficient  fidelity  for  aircrew  training  and  weapon  system  mission  exercise  and  assessment.  In  FY  1982  the  technology 
required  to  link  two  simulators  by  fiber  optics  communications  cables  was  sccompl ished.  This  link  is  the  second  step  in  the 
simulation  of  a  complete  low  level  combat  scenario  using  multi-sensor  displays.  The  initial  development  of  a  prototype  fiber 
optic  helmet  mounted  display  for  visual  flight  simulation  was  started.  In  FY  1983  the  development  of  the  helmet  mounted 
display  system  will  continue.  Exploratory  development  efforts  will  continue  on  advanced  computer  image  generation 
technologies  and  video-disc  based  visual  image  systems  for  visual  and  sensor  displays.  In  FY  1984,  subcomponent  development 
will  continue  on  the  helmet-mounted  display  system  for  use  in  a  transportable  Combat  Mission  Trainer.  The  emphasis  will  be 
placed  on  reducing  the  size  and  weight  of  the  helmet-SKHinted  display  system  and  developing  improved  head  tracking  systems. 
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Efforts  will  also  begin  to  develop  videodisc  microprocessor  based  part-task  trainers  for  training  cognitive  and  perceptual 
skills  in  aircraft  systems  manageMnt.  These  part  task  trainers  will  provide  low  cost  alternative  training  systems  to  high 
coat  full-miasion  simulators.  In  the  future,  the  most  promising  hardware  technology  will  be  selected  for  the  development  of 
portable  combat  readiness  training  devices  which  can  be  taken  into  the  field  for  training  and  mission  rehearsal. 

8.  (U)  PROJECTS  OVER  <10  MILLION  IN  FT  1984:  Not  Applicable 


Title:  Training  and  Simulation  Technology 
Budget  Activity:  #1  -  Technology  Base 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Prograii  Element:  >62302? _ Title:  Rocket  Propulsion 

DOD  Mission  Area:  #523  -  Engineering  Technology  (ED)  Budget  Activity:  >1  -  Technology  Base 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Coaplet 

CoBt 

TOTAL  FOR  PROGRAM  ELEMENT 

34,515 

37,072 

35,210 

41,154 

Continuing 

N/A 

06RL 

Laboratory  Operations 

11,660 

11,857* 

12,422 

12,622 

2864 

Interdisciplinary  Space  Tech 

- 

- 

2,119 

2,653 

3058 

Space  Propulsion  Tech 

6,893 

8,670 

7,331 

9,180 

3059 

Ballistic  Missile  Prop 

4,218 

5,623 

4,946 

6,194 

3148 

Air-Launched  Missile  Prop 

5,905 

5,245 

4,639 

5,808 

5730 

Multiple  Application  Tech 

5,839 

5,677 

3,753 

4,697 

*  Excludes  1  Oct  82  civilian  pay  raise. 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  ANO  MISSION  HEED:  This  program  provides  new  concepts  and  techniques  In  rocket 

propulsion  and  space  technology  to  Improve  Air  Force  air-launched  tactical  and  strategic  missiles,  space 
launch  systems,  satellites,  and  ballistic  missiles.  Provides  technology  with  high  performance  payoff  for 
solid  propellant  motors,  liquid  rocket  engines,  and  electrical  thrusters.  Advanced  missile  propulsion  concepts 
minimize  the  development  risk  to  future  Air  Force  missile,  weapons,  and  ln-space  communications  sytems. 


3.  (U)  COMPARISION  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (5  In  Thousands) 

34,105  37,072  38,264  -  Continuing  N/A 

FY  1984  reduction  Is  a  proportional  decrease  in  scope  across  each  project. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  Thousands) 

Military  Construction  Funds  0  0  5,400  0  N/A  N/A 


5.  (U)  RELATED  ACTIVITIES:  Technology  Base  activities  are  related  to  National  Aeronautics  and  Space  Administration, 
Navy  and  Army  programs.  Coordination  Is  accomplished  through  the  Joint  Army-Navy-NASA-Alr  Force  Interagency 
Propulsion  Committee,  and  through  working  level  meetings  and  inter-service  committees.  This  Exploratory  Development 
program  provides  the  technology  base  for  PE  63302F,  Advanced  Missile  Propulsion,  and  PE  63401F,  Space  Vehicle 
Subsystems. 
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6.  (U)  WORK  PERFORMED  BY:  Air  Force  management  of  this  effort  Is  provided  by  the  Air  Force  Rocltet  Propulsion 
Laboratory,  Edwards  Air  Force  Base,  California  and  Is  accomplished  through  the  management  of  contractual  as 
well  as  comprehensive  ln-house  efforts.  The  ln-house  efforts  are  conducted  at  numerous  active  experimentation 
areas  and  Include  motor  testing,  propellant  formulation  and  sub-  and  full-scale  mixing  capabilities,  and  sea 
level  and  simulated  altitude  faclltles  to  evaluate  sub-  and  full-scale  rocket  propulsion  systems  and  components. 

The  top  five  contractors  In  FY  82  were  Thiokol  Corporation,  Brigham  City,  UT  and  Huntsville,  AL,  (Projects 
3058,  3059  and  5730);  Hercules,  Inc.,  Magna,  UT  (Projects  3058,  3059,  3148  and  5730);  Rockwell  Corporation, 
(Rocketdyne  Division),  Canoga  Park,  CA  (Projects  3059  and  3058);  Aerojet  Strategic  Propulsion  Company,  Sacramento, 
CA  (Projects  3059  and  5730);  and  Chemical  Systems  Division,  Sunnyvale,  CA  (Projectl  3039,  3058  and  573Q),  There 
are  50  other  firms  with  contracts  totaling  $17M. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  2864  -  Interdisciplinary  Space  Technology.  This  Is  a  new  project  for  FY  1984.  The 
project  focuses  on  the  Integration  of  multiple  technical  disciplines  to  produce  technology  which  provides 
the  link  between  key  propulsion  and  non-propuls lve  components  of  space  Bystems  necessary  to  develop  a  total 
system.  Areas  of  Investigation  Include  large  space  structure  dynamics  and  system  Interaction  control,  thermal 
energy  control,  satellite  autonomy,  satellite  contamination  control  and  Investigation  of  unique  concepts  for 
application  to  future  space  weapons.  This  project  starts  In  FY  1984,  consequently  there  are  no  FY  1987 
achievements.  A  major  FY  1984  milestone  will  be  an  extensive  ln-house  laboratory  demonstration  of  critical 
control  theory  (sensing  and  actuation)  for  active  control  of  a  fragile  large  space  structure.  Project  new 
starts  Include  Investigation  of  methods  for  predicting  satellite  failures  using  ground  station  telemetry, 
development  of  highly  sensitive  (optical  precision)  structure  control  senso's  and  actuators,  and  the 
establishment  of  engineering  principles  for  using  critical  reflectors  as  antennas  and  solar  collectors. 

B.  (U)  Project:  3058  -  Space  Propulsion  Technology.  This  project  will  provide  technology  to  assure  access 
to  space  under  routine  operations  and  In  times  of  crisis,  to  Improve  launch  vehicle  performance  and  to  achieve 

a  quick  turn-around  rapid  response  launch.  Performance,  durability  and  maneuvering  are  the  critical  areas 
being  pursued  In  the  satellite  propulsion  project  to  assure  survivability  of  our  space  assets.  Achievements 
In  FY  1982  include  the  demonstration  of  durable,  high  performance  thrusters  that  minimize  plume  contamination 
of  the  satellite,  and  the  development  of  a  new  low  cost  titanium  tankage  fabrication  method  that  results  In 
a  50  percent  reduction  In  satellite  propellant  tankage  cost.  Milestones  In  FY  1983-1984  will  be  a  demonstration 
of  plasma  electric  propulsion  system  (with  a  300  percent  Increase  In  system  life)  and  provide  the  Initial 
feasibility  demonstrations  of  compact  cryogenic  propellant  toroidal  tankage.  Project  new  starts  Include 
development  of  reusable  propulsion  system  components,  Investigation  of  advance  regenerat Ively  cooled  combustion 
chambers,  the  development  of  solid  propellants  for  space  and  the  develop:*.  it  of  thermal  control  hardware  to 
achieve  long-term  cryogenic  fluids  storage  in  space. 
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C.  (U)  Project!  3059  -  Ballistic  Missile  Propulsion.  Future  strategic  forces  must  reflect  a  mix 

of  characteristics  that  will  enhance  survivability.  Chief  among  these  characteristics  is  flexibility. 

Rocket  propulsion  technology  options  will  reduce  the  development  risk  of  future  survtvable,  enduring 
strategic  forces.  Solid  rocket  motor  technologies,  when  used  in  a  small  mobile  ballistic  missile, 
would  provide  a  30  percent  Increase  In  range  or  payload.  This  Increased  capability  will  be  used  for 
Increased  penetration  aids  or  Increase  weapons  delivery  on  target.  Accomplishments  during  FY  1982  Included  the 
transition  of  technology  to  determine  the  useful  service  life  of  the  M-X  missile  and  the  demonstration  of 

the  Initial  feasibility  of  an  Integrated  stage  concept  to  provide  additional  performance/energy  In  the  same  volume 
as  a  conventionally  designed  stage.  Milestones  In  FY  1983-1989  Include  the  development  of  an  inert  propellant 
to  simulate  mechanical  properties  of  hazardous  high  energy  propellants,  the  development  of  more  efficient 
composite  motor  cases  and  the  design  of  new  high  performance 'Tront-end  propulsion  systems  for  Increased 
footprint  (laydown)  flexibility.  Project  new  starts  Include  a  demonstration  of  a  new  lightweight  radiation 
cooled  cloth  extendible  exit  cone,  the  development  of  glycldyl-azlde  polymer  propellant  for  application  to  a 
small  ICBM,  and  the  development  of  a  full-scale  wound-ln-place  motor  Insulator. 

D.  (U)  Project:  3148  -  Air  Launched  Missile  Propulsion.  The  propulsion  technology  In  this  project 
covers  both  strategic  and  tactical  missile  applications.  Tactical  missile  propulsion  technology  Is  aimed  at 
developing  propellants  that  will  provide  no  visible  rocket  plume  signature  and  a  very  low  infrared  signature 
to  minimize  missile  and  aircraft  detection  by  the  enemy.  Advanced  air— launched  strategic  missile  propulsion 
technology  strives  to  maximize  standoff  range  and  provide  a  variable  trajectory  capability  for  a  high  kill 
probability  and  Insure  weapon  penetration.  A  major  achievement  In  FY  1982  was  the  successful  firing  of  a 
high  performance  propellant,  advanced  composite  case  air-launched  motor  at  a  critical  low  temperature  In  the 
air-launched  scenario  (-65*F).  This  motor  was  structurally  tested  for  both  captive  carry  and  launch  loads. 
Milestones  during  FY  1983-1984  Include  accomplishing  particle  measurements  In  exhaust  plume  flow  fields  and 
the  development  of  a  propellant  safe-life  monitor.  Project  new  starts  Include  the  development  of  stealth 
technology  for  motor  cases,  demonstration  of  advanced  nozzles  for  air-launched  missiles,  and  the  development 
of  a  low  cost  anti-corrosion  program. 

E.  (U)  Project:  5730  -  Multiple  Applications  Technology.  This  project  Includes  those  propulsion 
technologies  which  have  many  areas  of  application.  These  Include  understanding  combustion  mechanisms, 
propellant  chemistry,  solid  propellant  structural  mechanics,  and  Investigation  of  advanced  propulsion  concepts. 
Emphasis  will  be  placed  on  defining  those  unique  approaches  that  may  be  technology  breakthroughs.  This  category 
Includes  solar  and  directed  energy  concepts  aB  well  as  Innovative  conventional  ways  of  providing  weapon  system 
capability  Improvements.  Achievements  in  FY  1982  include  the  demonstration  of  a  method  to  eliminate  the 
destructive  flow  Induced  Instabilities  sometimes  present  In  solid  propellant  motors  and  demonstration  of  a 
non-asbestos  solid  motor  Insulation.  Milestones  in  FY  1983-1984  will  be  to  demonstrate  a  long  life,  non-mlgratlng 
Internal  solid  propellant  plasticizer  and  to  accomplish  an  Initial  feasibility  demonstration  of  a  solar 

rocket.  Project  new  starts  Include  further  Investigation  on  solar  rocket  propulsion  systems,  Investigation 

of  a  high  thrust  water  fueled  rocket,  ballistic  tailoring  of  minimum  smoke  solid  propellants,  and  the  development 

of  solid  propellant  strain  measurement  techniques. 
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Program  Element:  I62302F  Title:  Rocket  Propulsion 

DOD  Mission  Area:  1523  -  Engineering  Technology  (ED)  Budget  Activity:  il  -  Technology  Base 

8.  (U)  PROJECT;  06RL,  Laboratory  Operations  (PROJECT  OVER  $10  HILLIOH  IH  Tt  1984): 

A.  (U)  Project  Description:  This  is  the  only  project  In  this  program  element  that  will  exceed  $10M 

In  PY  1984.  This  project  funds  support  activities  required  to  conduct  the  technology  programs  and  to  operate 
the  Air  Force  Rocket  Propulsion  Laboratory,  Edwards  Alt  Force  Base,  CA.  The  project  provides  an  in-house 
program  covering  the  following  areas:  rocket  propulsion  phenomenology  Investigations,  new  concepts  feasibility, 
applications  evaluations,  and  systems  support  to  AFSC  product  divisions.  It  covers  direct  and  related  costs 
of  civilian  scientists,  engineers  and  supporting  personnel,  transportation,  rant,  communications  and  utilities 
cost,  procurement  of  supplies,  equipment,  and  contractor  support  services. 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  Hot  Applicable. 

C.  (U)  Major  Mlleatonea:  Not  Applicable. 
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FY  1984  RDT4E  DESCRIPTIVE  SUHHARY 


Program  Element:  I62601F _ 

DOD  Mission  Areal  IjjTT  Electronics'  A  Physical  Sciences  (ED) 


Title:  Advanced  Weapons _ 

B udget  Activity:  fl,  Technolog 


Project  FY  1982 

Number  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  39,650 

06WL  Laboratory  Operations  13,742 

1900  Environmental  Quality  Technology  1,700 

2007  Nuclear  Safety  600 

2218  Laser  Survlvablllty/Vulnerablllty  500 

Technology 

2444  Integrated  Computational  Center  600 

2673  Civil  Engineering  Technology  500 

3326  Laser  Applications  12,708 

5797  Advanced  Weapons  Concepts  3,770 

8809  Nuclear  Vulnerability  4  Hardening  5,530 

Technology 


FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

44,452 

45,714 

47,740 

Continuing 

N/A 

15,083* 

1,700 

700 

600 

15,106 

1,800 

900 

800 

15,664 

2,000 

1,000 

976 

500 

1,600 

13,669 

4,600 

6,000 

1,600 

13,900 

5,300 

6,308 

700 

14,500 

6,200 

6,700 

*  Excludes  1  Oct  82  Civilian  Pay  Raise  , 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  develops  the  technology  base  for  advanced  weapons  and 
their  adaption  to  Air  Force  systems.  Studies  and  experiments  are  conducted  In  laser  applications,  survivability/ 
vulnerability,  advanced  weapon  concepts,  nuclear  weapon  environment,  civil  engineering  technology,  and  environmental 
quality.  Operation  and  maintenance  of  the  Air  Force  Weapons  Laboratory  at  Klrtland  Air  Force  Base,  NM,  Is  also  Included. 

3.  (U)  COMPARISON  WITH  FY  82  DESCRIPTIVE  SUMMARY  ($  In  thousands): 

RDT&E  39,208  44,471  44,691 

Increase  In  funding  In  FY  1984  Is  for  civilian  pay  raise  and  a  tri-laboratory  effort  on  civil  engineering  aspects  of 
airbase  survivability. 

4.  (U)  OTHER  APPROPRIATION  FUNDS  (S  In  thousands): 


Military  Construction 


6,800 


0 


0 


3,697 


5.  (U)  RELATED  ACTIVITIES;  Nuclear  weapons  effects  are  closely  coordinated  wlh  programs  funded  by  the  Defense  Nuclear 
Agency  Program  Element  62715H  and  the  Defense  Advanced  Research  Projects  Agency  Program  Element  62301E.  Technology 
developed  through  these  programs  directly  supports  Increased  nuclear  survivability  efforts  for  Advanced  Strategic 
Missile  Systems  Program  Element  63311F,  and  Air  Force  Systems  Survivability  (Nuclear  Effects)  Program  Element  6471  IF. 
Exploratory  laser  development  supports  the  Air  Force  Advanced  Radiation  Technology  Program  63605F.  Civil  and 
environmental  engineering  technology  efforts  directly  support  the  Civil  and  Environmental  Engineering  Technology  Program 
Element  63723F. 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Weapons  Laboratory  at  Kirtland  Air  Force  Base,  NM,  manages  the  majority  of  the 
work  performed  under  this  Program  Element.  The  Engineering  and  Services  Laboratory  at  Tyndall  Air  Force  Base,  PL,  manages 
Project  1900,  Environmental  Quality  Technology,  and  Project  2673,  Civil  Engineering  Technology.  Air  Force  Weapons  Labora¬ 
tory  facilities  involved  In  Che  work  include  the  Impact  Facility,  Sandia  Optical  Range,  the  Laser  Laboratory,  the  SHIVA 
Electromagnetic  Implosion  X-Ray  Source,  the  Dipole  and  TRESTLE  electromagnetic  pulse  simulators  and  the  Civil  Engineering 
Research  Facility.  Engineering  and  Services  Laboratory  facilities  Include  the  Environmental  Chemistry  Research  Labora¬ 
tory.  The  top  five  contractors  and  associated  projects  are  TRW,  Redondo  Beach,  CA  (Project  3326);  Rockwell  Rocketdyne, 
Canoga  Park,  CA  (Project  3326);  Bell  Aerospace,  Buffalo,  NY  (Project  3326);  RDA,  Marina  Del  Ray,  CA  (Project  8809); 

K  Tech  Corp,  Albuquerque,  NM  (Project  8809).  The  total  number  of  contractors  Is  69  and  the  total  dollar  value  of 
contracts  Is  $30,166K. 

7.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project  1900,  Environmental  Quality  Technology:  Provides  the  exploratory  development  for  addressing  Air 

Force  unique  time-critical  problems  In  environmental  quality.  The  goal  la  to  ensure  compliance  with  environmental  regula¬ 
tions  so  that  readiness  Is  maintained  by  allowing  full  deployment  of  new  weapons  systems  and  realistic  and  unimpeded 
peacetime  training  and  operations.  Accomplishments  during  FY  1982  included  completion  of  a  study  on  the  effects  of 
aircraft  fuel  dumping,  with  the  study  having  a  direct  Impact  on  fuel  dumping  policies  and  procedures  In  Europe.  Emissions 
from  an  A-10  aircraft  were  measured  using  laser  remote  sensing  at  a  distance  of  2.7  km  from  the  aircraft.  Also  accom¬ 
plished  was  an  Investigation  on  absorption  of  trichloroethylene  in  soils.  This  has  a  significant  Impact  on  cleanup 
actions  such  as  at  'lurtsmlth  AFB.  For  FY  1983,  methods  for  ln-situ  cleanup  of  toxic  materials  and  technology  for 
recovery  and  treatment  of  hazardous  wastes  will  be  Investigated.  A  computer  program  will  be  developed  to  predict 
groundlevel  toxic  hazards  resulting  from  the  catastrophic  reaction  of  hypergollc  fuels.  Continuing  will  be  the 
characterization  of  the  environmental  chemistry  and  fate  of  production  shale  jet  aircraft  fuels.  For  FY  1984,  techniques 
to  suppress  and  control  turbine  engine  smoke  will  be  developed.  The  fate  of  toxic  pollutants  In  Air  Force  treatment 
facilities  will  be  assessed  and  development  of  a  universal  detector  for  toxics  whose  sensitivities  are  greater  chan 
threshold  limit  values  will  continue. 

B.  (U)  Project  2007,  Nuclear  Safety;  Develops  the  technology  to  perform  nuclear  safety  analyses  for  nuclear  weapon 
systems  and  Air  Force  aerospace  systems  carrying  nuclear  materials.  Two  computer  codes  were  developed  In  FY  1982;  one 
to  analyze  nuclear  security  and  one  to  analyze  nuclear  safety.  The  latter  was  successfully  applied  to  the  MX  and 
B-1B.  A  feasibility  study  for  a  nuclear  wespon  secure  container  was  completed  along  with  Technical  Nuclear  Safety 
Analyses  (TNSAs).  During  FY  1983,  TNSAs  are  likely  to  Include  the  FB-111  Aircraft  Monitor  and  Control  (AMAC),  B-52 
AMAC,  B-61,  8-83,  F-15,  B-lB,  W87,  CLCM  and  MX.  In-house  R&D  will  Involve  Improvements  and  state-of-the-art  advances 
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Program  Element:  I62601F _ 
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7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984;  (Continued) 


Title:  Advanced  Weapons _ 

Budget  Activity:  <1.  Technology  Base 


B.  (U)  Project  2007.  Nuclear  Safety:  (Continued) 


to  safety  and  surety  tools  and  update  of  the  nuclear  safety  and  design  criteria  handbook.  Development  of  an  integrated 
analytical  tool  to  assess  physical  security  of  nuclear  systems  will  be  ongoing  In  FY  1984.  Studies  will  be  performed 
to  develop  detection  and  location  aids  for  missing  nuclear  devices  and  to  Investigate  lightweight  armor  for  protection 
of  nuclear  weapons  from  terrorist  gunfire  attack. 


c.  (o)  Project  2218,  Laser  Survi vabllity /Vulnerability :  Provides  quantitative  date  to  assess  the  survivability/ 
vulnerability  of  US  systems  to  laser  radiation.  During  FY  1982,  the  davalopment  of  methodology  for  satellite  laser 
vulnerability  assessments  was  completed.  Initial  material  testing  at  3.8  micrometers  wavelength  was  completed,  and  work 
was  begun  In  space  materials  and  components  testing.  The  testing  of  space  materials  and  components  will  continue  In 
FY  1983  and  will  be  completed  In  FY  1984.  Material  testing  will  also  continue  In  FY  1983  and  FY  1984,  with  emphaals 
on  composite  materials.  Vulnerability  analyses  will  continue  for  selected  US  systems,  and  a  damaged  satellite  perfor¬ 
mance  study  will  start  in  FY  1984. 


D.  (U)  Project  2673,  Civil  Engineering  Technology:  Provides  the  Air  Force  with  exploratory  development  In  airbase 
survivability  and  runway  performance  enhancement.  Without  this  effort,  advanced/engineering  development  programs  In 
airbase  survivability,  such  as  Rapid  Runway  Repair  (RRR) ,  would  be  restricted  due  to  lack  of  basic  technology  development. 
Completed  during  FY  1982  was  the  laboratory  and  analytical  study  on  soil  reinforcement  for  contingency  pavement  systems. 

A  laboratory  effort  to  improve  the  water  and  temperature  sensitivity  of  polymer  concrete  for  airfield  bomb  damage  repair 
was  successfully  completed  and  the  proposed  HEMA  Acrylic  will  be  used  In  the  6. 3-6. 4  RRR  program.  The  blast  absorbing 
structural  systems  study  will  be  completed  In  FY  1983.  Also  to  be  completed  is  the  load  definition  of  conventional 
weapons  on  airbase  structures  along  with  che  Isolation  of  structural  response  mechanisms  up  to  incipient  collapse. 

This  effort  Is  part  of  a  trl-laboratory  effort  to  Improve  the  technology  base  for  civil  engineering  aspects  of  airbase 
survivability.  In  FY  1984,  the  study  on  response  of  Internal  equipment  to  structural  damage  will  be  completed  along 
with  development  of  a  hyperbolic  parabolic  shell  concept  for  survlvable  airbase  structures.  Relat'ng  to  RRR,  the 
Phase  I  study  on  damage  reslstent  pavement  will  be  completed  and  development  will  continue  on  a  rapid  concrete  cutting 
concept  for  airfield  bomb  damage  repair.  Experimentation  will  begin  on  dynamic  properties  of  hyper-strength  portland 
cement  for  extremely  hardened  structures. 


E.  (U)  Project  5797,  Advanced  Weapons  Concepts:  Prevents  technological  surprise  by  exploring  new  weapon  concepts 
and  applications.  The  bulk  of  this  project  Involves  Identifying  and  developing  the  critical  technologies  for  exoatmos- 
pheric  (neutral)  and  endoatmospherlc  (charged)  particle  beam  weapons.  Included  to  a  much  smaller  degree  Is  the 
investigation  of  high  power  microwave  weapons  and  nuclear  weapon  conceptual  and  feasibility  studies.  In  FY  1982, 
development  of  the  RADIAC  II  charged  particle  beam  accelerator  proceeded  by  completion  of  the  module  pulsed  power  tests. 
The  Mark  VIII  Style  magnetocumulatlve  generator  was  successfully  fired;  the  generator  is  a  possible  source  of  pulsed 
power  for  particle  beam  and  microwave  weapons.  Nuclear  weapon  conceptual  studies  were  performed  for  a  SRAM  replacement, 
the  Advanced  ICRM  and  a  Tactical  Alr-to-Surface  Munition.  In  FY  1983,  the  kill  mechanisms  of  neutral  beams  against 
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Program  Element:  162601? _  Title:  Advanced  Weapon* _ 

DOD  Mission  Area:  #521,  Electronics  A  Physical  Sciences  (ED)  Budget  Activity:  <1,  Technology  Base 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  (Continued) 

E.  (U)  Project  5797,  Advanced  Weapons  Concepts:  (Continued) 

electronic  components  and  small  subsystems  will  be  determined.  Investigation  of  microwave  weapon  feasibility  will 
continue  with  studies  on  coherent  microwaves  and  development  of  diagnostics  for  the  virtual  cathode  oscillator.  The 
modification  of  a  rocket  reactor  to  provide  up  to  100  MW  of  prime  power  will  also  be  studied.  In  PY  1984,  key  experiments 
will  be  defined  for  demonstration  of  atmospheric  beam  propagation  with  the  RADLAC  II  accelerator.  One  plane  beam 
sensing  studies  will  be  Initiated  for  pointing  and  tracking  of  the  exoatmospheric  neutral  beam.  Lethality  studies 
will  quantify  electronic  kill  mechanisms  along  with  testing  the  effectiveness  of  proposed  countermeasures. 

F.  (U)  Project  8809,  Nuclear  Vulnerability  and  Hardening  Technology:  Develops  the  technology  necessary  for  survlv- 
able  aerospace  weapon  and  C-*  systems  along  with  a  viable  capability  to  perform  nuclear  effects  analysis  and  simulation 
testing.  During  FY  1982  the  Enewetak  Atoll  Seismic  Investigation  Study  produced  a  breakthrough  In  understanding  crater 
size  and  shape.  Selection  criteria  studies  for  deep  based  systems  were  published.  Criteria  and/or  hardenlng/survlva- 
blllty  recommendations  were  developed  for  the  R-S2,  B-1B  and  satellite  communications  links.  A  high  altitude  debris 
motion  model  and  a  multiburst  capability  were  developed  and  Incorporated  Into  satellite  threat  codes  to  further  define 
and  analyze  space  nuclear  environments.  The  x-ray  simulation  development  device  SHIVA  II  was  successfully  used  for 
fast  plasma  Implosion  experiments.  In  FY  1983,  criteria  and  hardening  recommendations  for  the  MILSTAR,  MX  and  other 
systems  will  continue.  Radiation  testing  of  Infrared  and  other  electronic  components  will  continue.  The  borehole 
shear  device  will  be  tested  ln-house.  The  device  was  developed  to  Measure  soil  properties  for  use  in  nuclear  surviva¬ 
bility  calculations.  Assistance  will  be  provided  to  the  Nuclear  Criteria  Group  and  the  national  laboratories  in  an 
effort  to  redefine  high  altitude  EMP  criteria.  The  x-ray  simulation  devleopment  device  SHIVA  Star  will  be  fired  at 

6MJ  and  single  Implosion  experiments  will  begin.  During  FY  1984,  efforts  to  understand  the  nuclear  survivability  of  a 
system  throughout  Its  life  cycle  will  continue.  Criteria  development  will  be  provided  for  those  systems  designated  by 
the  Nuclear  Croup  Secretariat.  Methods  will  be  developed  to  harden  and  assess  hardness  of  signal  processors  and  very 
large-scale  and  very  high-speed  Integrated  circuits.  Cratering  and  shock  environments  will  be  defined.  SHIVA  STAR 
will  be  upgraded  to  9HJ  at  which  time  full-up  fusion  experiments  will  begin. 

8.  (U)  PROJECT  06WL.  AFWL  OPERATIONS  (PROJECT  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  This  project  provides  for  the  support  activities  required  to  operate  the  Air  Force 
Weapons  Laboratory,  Klrtland  Air  Force  Base,  NM.  The  Air  Force  Wecpons  Laboratory  Is  responsible  for  exploratory, 
advanced,  and  engineering  development  programs  associated  with  nuclear  and  other  nonconventlonal  advanced  weapons. 
Including  studies  of  effective  delivery  techniques  and  hazards  of  these  weapons.  The  Laboratory  provides  technical 
support  to  current  and  future  systems  programs  and  undertakes  operational  support  efforts  In  Its  mission  areas.  This 
project  provides  for  the  pay  and  related  costs  of  civilian  scientists,  engineers,  and  supporting  personnel  In  the  AFWL; 
travel  and  other  transportation  costs;  costs  for  AFWL  personnel  training,  facility  projects,  and  cosaunlcatlon  lines; 
rental  and  maintenance  costs  for  administrative  equipment;  nontechnical  contractual  services;  and  procurement  of 
administrative  supplies  and  equipment. 
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8.  (U)  Project  06WL,  APVL  Operation*  (PROJECT  OVER  jlO  MILLION  IN  FT  1984) I  (Continued) 

B.  (U)  Program  Accomplishments  and  Puture  Efforts:  Not  Applicable 

C.  (0)  Major  Milestones:  Hot  Applicable 

9.  (U)  Project  3326,  Laser  Applications  (PROJECT  OVER  $10H  IN  FT  1986) 


A.  Project  Description.  This  project  provides  exploratory  development  to  eetablleh  the  technical  feasibility 

and  operational  practicability  of  lasers  as  weapons  to  fulfill  specific  Air  Force  mission  requlreaents.  Included  In  the 
scope  of  this  project  are  the  study  of  advanced  laser  device  concepts  £  ^ the  Investigation  of 

aerodynamic  effects  on  airborne  laser  propagation,  including  flow  control  techniques  to  reduce  aero-optlcal  interaction; 
the  analysis  and  Investigation  of  advanced  beam  control  concepts.  Including  adaptive  optics  concepts  and  advanced 
resonator  designs;  diagnostic  evaluation,  modeling  and  kinetics  studies  for  the  hydrogen  f luorlde/deuterlum  fluoride 
chemical  laser;  the  development  of  repetitively-pulsed  deuterium  fluoride  chemical  laser  technology;  material,  component 
and  fabrication  technology  development  for  high  energy  laser  optical  components;  the  Investigation  of  high  energy  laser 
effects;  and  studies  and  analysis  of  potential  applications  of  high  energy  laser  systems. 

B-  (U)  Program  Accomplishments  and  Future  Efforts:  / 

(1)  PV  19B2  Accomplishments:  The  development  of  the  oxygen-iodine  chemical  laser  concept  continued, 

with  the  demonstration  of  over  2  kW  from  a  laboratory  device.  Also  successfully  demonstrated  was  continuous-wave  lasing 
from  an  optically  pumped  Iodine  monofluoride  laser,  a  significant  step  In  developing  the  chemically  pumped  Iodine 
monofluoridc  laser  concept.  Continuing  research  with  the  continuous-wave  hydrogen  fluoride/deuterium  fluoride  (HF/DP) 
chemical  laser  has  improved  the  accuracy  and  scope  of  the  kinetics  data  base  for  laser  performance  modeling,  and  a 
laser  Induced  fluorescence  diagnostic  capability  has  been  developed,  improving  the  capability  to  evaluate  in  detail 
the  performance  of  advanced  nozzle  concepts  for  HF/DP  chemical  laser  devices.  In  pulsed  HF/DF  chemical  lasers,  ln- 
house  testing  of  a  large,  single  pulsed  device  has  successfully  achieved  Its  performance  goal  off 

1  For  hlgb  energy  laser  optical 

components,  the  Investigation  and  development  of  window  materials  forf  Jhas  been  successful  In  demon¬ 

strating  reproducible  fabrication  of  optical  quality  calcium  fluoride  windows  up  to  28  cm  In  diameter.  Application 
analysis  for  high  energy  laser  systems  has  continued,  and  Phase  I  of  a  major  airborne  applications  study  was  completed. 

(2)  FY  1983  Program:  The  investigation  of  advanced  concepts  will  continue,  and  supporting  efforts 

In  ef fects/vulnerablllty ,  theoretical  modeling,  and  applications  analysis  will  be  pursued.  Particular  emphasis  will 
be  placed  on  the  development  of  the  oxygen-iodine  chemical  laser  syatemf 
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Program  Element:  #  62601F _ 

DOD  Mission  Areal  ?521,  Electronics  A  Physical  Sciences  (ED) 


Title:  Advanced  Weapons _ 

Budget  Activity:  #1,  Technology  Base 


9.  (U)  Protect  3326.  Laser  Applications  (PROJECT  OVER  $10  MILLION  IN  FY  1984):  (Continued) 


(2)  FY  1983  Program:  (Continued) 

Investigation  of  other  new  laser  concepts  will  continue,  including  an  attempt  to  desmnstrate  lasing  from  the 
chemically-pumped  Iodine  monofluoride  laser  concept.  For  pulsed  HF/DF  chemical  lasers,  the  ln-house  laser  devices 
successfully  developed  and  tested  In  FY  1982  will  be  used  to  conduct  material  effects  and  optical  coating  performance 
testing.  Work  will  begin  on  the  development  of  an  advanced  cooled  deformable  mirror f  1 

ln-house  testing  of  advanced  resonator  concepts  at  low  power  will  continue,  active  structural  control  concepts  will  be 
investigated,  and  an  effort  will  begin  to  investigate  shared  resonator  concepts  with  the  promt**  of  coupling  several 
separate  laser  resonators  together  to  produce  a  single  high  quality  laser  beam.  Repetitively-pulsed  laser  testing 
will  be  conducted,  and  a  satellite  parametric  study  will  be  completed.  Applications  analysis  will  focus  on  airborne 
applications^  ]  and  a  cost  algorithm  study  will  be  completed. 

(3)  FY  1984  Planned  Program:  The  evaluation  of  advanced  laser  device  concepts  will  continue  as  promising 

candidates  are  investigated  to  establish  performance  and  scalability^  J  The 

development  of  af  ^oxygen-iodine  chemical  laser  will  continue; T 

3  Building  upon  analysis  and  laboratory  experiments  In 

FY  1983,  significant  efforts  will  take  place  In  the  Investigation  and  scaling  of  the  chemically-pumped  Iodine  mono- 
fluoride  laser  concept.  Work  with  continuous  wave  HF/DF  chemical  lasers  will  continue  with  emphasis  on  improving 
modeling  capabilities  and  on  the  modeling  and  evaluation  of  advanced  nozzle  concepts.  The  development  of  optical 
components  will  continue  to  emphasize  components  and  coatlngsf  "1  building  upon  prior  work  with 

calcium  fluoride,  an  attempt  will  be  made  to  scale  the  fabrication  of  mechanically  strong,  high  quality  calcium  fluor¬ 
ide  windows  to  45  cm  In  diameter.  Efforts  Investigating  advanced  deformable  mirror  technology  will  be  completed,  and 
an  advanced  cooled  deformable  mirror,  begun  In  FY  1983,  will  be  fabricated  and  delivered  to  AFWL  for  evaluation.  Beam 
control  system  requirements  forf  Jsystems  will  be  considered  in  greater  detail,  with 

continuing  emphasis  of  advanced  concepts  and  accurate  modeling  capability.  A  shared  resonator  study,  begun  In  FY 
1983,  will  lead  to  breadboard  testing  to  demonstrate  the  feasibility  of  multiple  resonator  coupling  to  produce  a 
single  high  quality  laser  beam.  Airborne  testing  to  determine  the  effects  of  aero-optlcal  Interactions  will  be 
completed  and  experimental  results  will  be  used  to  validate  the  performance  of  aerodynamic  flow  field  models  developed 
to  analyze  and  predict  aero-optlcal  effects.  Supporting  work  In  phenomonology  investigations  and  applications  analysis 
will  also  continue, "J 


(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Hot  applicable. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  F62602F  Title:  Conventional  Hunltlong 

000  Mission  Area:  #523,  Engineering  Technology  (ED)  Budget  Activity:  12,  Technology  Baee 

1.  (0)  RESOURCES  (PROJECT  LISTING):  ($ln  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

TOTAL  FOR  PROCRAM  ELEMENT 

33,234 

37 ,402 

40,833 

43,651 

06AL 

Air  Force  Armament 
Laboratory  Operations 

13,748 

14,049* 

14,573 

14,785 

2068 

Guided  Weapons  Technology 
&  Simulation 

6,936 

7,200 

7,830 

7,925 

2502 

Munitions,  Dispensers,  & 
Component  Technology 

4,860 

6,793 

7,000 

9,548 

2  543 

Weapon  Evaluation/Effects 
Methodology 

3,083 

3,140 

3,160 

3,737 

2560 

Direct  Fire  Weapons 
Technology 

3,031 

3,448 

3,700 

3,819 

2567 

Weapons  Carriage  and 

Release  Technology 

1,576 

2,772 

'  4,370 

3,437 

2946 

Chemical  Warfare 

- 

a* 

200 

400 

Total 

Additional  Estimated 

To  Completion  Coats 

Continuing  N/a 


*  Excludes  1  October  1982  civilian  pay  raise. 
**  Activity  begins  In  FY  83  under  Project  2543. 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  This  program  establishes  the  Air  Force  technology  base  In 

conventional  munitions  to  support  tactical  alr-to-surface  and  alr-to-alr  guided  weapons  development.  This  Includes 
design  and  feasibility  demonstration  of  advanced  alr-dellvered  munitions,  Including  cluster  munitions,  warheads, 
fuzing,  and  target-activated  munitions  as  well  as  development  of  new  and  Improved  weapon  evaluation  methodologies 
and  their  supporting  data  bases.  Supports  advancement  of  the  state-of-the-art  In  aircraft  guns,  rockets,  ammunition, 
ancillary  support  equipment,  new  propellants  and  explosives;  development  of  effective  stores  management,  aircraft/store 
Interfacing  techniques,  and  supporting  system  software;  new  techniques  for  predicting  behavior  of  proposed  aircraft/ 
weapon  configurations;  and  retaliatory  offensive  chemical  standoff  weapons.  This  program  also  provides  funding  for 
the  operational  support  and  management  of  the  Air  Force  Armament  Laboratory  at  Eglln  Air  Force  Base,  FL,  support  for 
the  Joint  Service  Culdance  and  Control  Committee  (JSCCC),  and  fiscal  support  to  the  Cuidance  and  Control  Information 
Analysis  Center  (CACIAC). 


# 
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program  Element:  I62602F  Title:  Conventional  Munitions 

DOD  Mission  Areal  I 523,  Engineering  Technology  (ED)  Budget  Activity:  #2,  Technology  Base 

DECLASSIFY  ON:  OADR 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SWMARY:  ($  in  thousands) 

RDT&E  32,724  37,416  36,366  Continuing  N/A 

Budget  Increase  In  FY  1984  represents  expanded  efforts  In  submunitlon  technology,  inproved  methods  for  drag  reduction 
and  stealthy  characteristics  for  munitions,  advanced  guidance  for  air-to-air  missiles,  and  retaliatory  offensive 
standoff  chemical  weapons. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

FY  1982  FY  1983  FY  1984  FY  1985 

Title  Actual  Estimate  Estimate  Estimate 


Military  Construction  340  940  4,906 

5.  (U)  RELATED  ACTIVITIES:  This  program  supports,  through  advanced  technology  efforts  and  simulation,  the  following 
Program  Elements:  63601F,  Conventional  Weapons;  63609F,  Advanced  Attack  Weapons;  64602F,  Armament /Ordinance  Development; 
63370/64416F,  Advanced  Medium  Range  Alr-to-Alr  Missiles;  6460/F,  Wide  Area  Anti-Armor  Munitions;  64604F,  Low  Altitude 
Airfield  Attack  Systems;  64612F,  Low  Level  Laser  Culded  Bomb;  64614F,  Medium  Range  Air-to-Surface  Missile;  64608F, 

Close  Air  Support  Weapons  Systems;  646I0F,  Air  Delivered  Land  Mines;  63253F,  PAVE  PILLAR;  63219N,  Advanced  Aircraft 
Armament  Systems;  and  64746F,  Expendable  Drones.  Related  Army  and  Navy  advanced  technology  efforts  are  coordinated 
through  existing  and  specially  established  channels  (62332N,  Strike  Warfare  and  62303N,  Missile  Technology),  technology 
base  efforts  are  reviewed  by  the  Joint  Directors  of  Laboratories  Committee  to  coordinate  related  technologies  and 
approaches.  The  Joint  Logistics  Commanders  and  Its  Joint  Technical  Coordinating  Croup  for  Munitions  Development  and 
Munitions  Effectiveness  provide  an  additional  program  coordination  channel.  There  are  special  coordinating  groups 

such  as  the  Fuze  Management  Organization,  the  Under  Secretary  of  Defense  for  Research  and  Engineering  sponsored  Joint 
Service  Guidance  and  Control  Committee,  and  the  Terminally  Guided  Submunition  Croup  for  selected  development  efforts. 
These  groups  are  structured  to  review,  on  a  semi-annual  baBls,  related  activities  to  prevent  duplication  In  related 
technology  programs. 

6.  (U)  WORKED  PERFORMED  BY:  This  program  Is  managed  by  the  Air  Force  Armament  Laboratory,  Eglln  Air  Force  Base,  FL. 

The  Air  Force  Armament  Laboratory  has  the  following  ln-house  facilities:  Interior  Ballistics  Facility,  Aeroballlstlcs 
Research  Facility,  Ballistics  Experimentation  Facility,  Gun  Mechanisms  Laboratory,  Propellant  Evaluation  Facility,  High 
Explosives  Research  and  Development  Facility,  Armament  Systems  Integration  Facility,  Structural  Dynamics  Facility, 

Missile  Simulation  Laboratory,  Radio  Frequency  Ml 1 llmeter-Wave  Laboratory,  Laser  and  Optics  Laboratory,  Digital  Image 
Processing  Laboratory,  Special  Projects  Laboratory,  Electro-mechanical  Fuze  Laboratory,  Sensor/Fuze  Data  Collection  and 
Analysis  Laboratory,  llopklnson  Bar  Facility,  Computer  and  Graphics  Analysis  Laboratory,  Environmental  Research  Laboratory 
Technical  Library  and  Model  Shop.  The  work  Is  performed  by  Industrial  contractors,  educational  institutions,  DOD  and 
DOE  by  contract  and  ln-house.  The  top  five  contractors  are:  Lockheed  Missile  and  Space  Co.,  Sunnyvale  CA  (Projects  2502 
2068);  General  Dynamics,  San  Diego  CA  (Projects  2502,  2068);  Rockwell  International,  Canoga  Park  CA  (Project  2567); 
Orlando  Technology,  Orlanbo  FL  (Projects  2502,  2543);  and  Datatec  Inc.,  Fort  Walton  Beach  FL  (Project  2543).  There  are 
30  additional  contractors  with  contracts  totaling  $10. 3M.  ,  , 
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Total 

Additional  Estimated 

To  Completion  Costs 


Program  Element:  #62602? 

DOD  Mlsalon  Area:  >523,  Engineering  Technology  (ED) 


Title:  Conventional  Munitions 

Budget  Activity:  >2,  Technology  Baae 


7.  (0)  PROJECTS  LESS  TRAM  $10  M1LLIQH  1M  FY  1984: 

A.  (U)  Project;  2068,  Guided  Weapons  Technology  and  Simulation.  This  project  provides  the  essential  basis  for 
accurate,  flexible,  affordable  and  effective  missile  guidance  systems.  It  also  develops  simulation  capabilities  which 
allow  development  and  evaluation  of  guidance  concepts  at  low  cost.  Achievements  in  FY  1982  Include  major  improvements 
In  the  data  base  used  to  support  advanced  missile  seeker  development,  especially  at  millimeter  wave  frequencies;  a  new 
program  to  explore  special  components  which  will  remove  system  constraints  'rnposed  hy  present  circuitry;  and  demonstration 
of  an  Infrared  spatial  light  modulator  which  greatly  enhances  target  Identification  In  cluttered  backgrounds.  In  FY  1983, 
efforts  will  continue  to  upgrade  the  guided  weapons  simulation  and  analysis  capability  of  the  Air  Force  Armament  labora¬ 
tory.  The  aero  load  simulator  will  be  modified  to  increase  Its  speed  of  response  and  accuracy.  In  the  area  of  aerody¬ 
namic  technology,  effort  will  continue  to  address  augmented  controls  to  provide  small  airframe  time  constants  for 
tactical  air-to-air  missile  configurations  at  transonic  and  supersonic  mach  numbers,  moderate  angles  of  attack  and  high 
altitudes.  In  the  area  of  RF  terminal  guidance,  emphasis  will  be  directed  to  development  of  generic  passlve/actlve 
modeling  of  alr-to-sir  RF  seekers,  autonomous  RF  target  identification/ classification,  broadband  radome  fabrication/ 
evaluation,  advanced  millimeter-wave  antiarmor  concpta,  continuous  wave  processor  technology  for  emitter  homlOR  appli¬ 
cations,  and  synthetic  aperture  seeker  technology  for  high  value  targets.  Electro-optical  terminal  guidance  will 

focus  on  IK  parallel  luge  processing,  hybrid  optical  seeker  and  IR  Imaging  seeker  technology,  and  laser  guidance  for 
guided  weapons.  In  FY  1984,  development  of  a  tactical  guided  weapons  simulation  capability  to  accommodate  air-to-air 
and  alr-to-surface  simulations  will  continue.  Investigation  of  guided  weapons  Integration  technology  to  Include  extended 
medium  range  alr-to-alr  technologies,  aerodynamic  prediction  techniques,  alr-to-alr  missile  integration  synthesis  and 
autopilot  technology  will  continue.  Investigation  of  low  cost  Inertial  navigation  system  technology  to  support 
alr-to-sir  and  alr-to-surface  missiles  will  be  continued.  The  generic  passlve/actlve  alr-to-alr  RF  terminal  guidance 
simulation  will  be  completed  and  available  fcr  evaluation  of  passlve/actlve  all-weather  seeker  technology.  Defense 
suppression  technology  to  be  pursued  will  Include  antlradlatlon  homing  and  related  techniques  for  striking  hostile 
defensive  systems,  signal  sorting,  and  strapdown  antenna  developments.  The  synthetic  aperture  seeker  system  algorithm 
validation  program  will  continue  to  provide  high-value  target  guidance  algorithms.  Development  of  an  image  processing 
capability  will  be  advanced.  Electro-optical  seeker  technology,  including  a  parallel  image  processor,  a  hybrid  optical 
seeker  and  ladsr  seeker  technology,  will  be  pursued  to  upgrade  the.  technology  base  for  terminal  guidance  seekers. 
Improvements  to  the  digital  Image  processing  facility  will  be  completed. 

B.  (U)  Project:  2302,  Munitions.  Dispensers,  and  Component  Technology.  This  project  develops  the  technology  baae 
for  advanced  air-delivered  weapons,  including  cluster  munition  dispensers  and  submunitions,  fuzes,  atabillzatlon/retar- 
dation  devices,  warheads,  and  computational  methods  for  evaluating  and  improving  munitions.  In  FY  1982,  accomplishments 
Included  demonstrations  of  the  effectiveness  of  the  Bunkered  Target  Munition  agalnBt  hardened  comsund  and  control 
facilities  and  of  self-forging  warheads  against  aircraft.  Significant  results  were  also  obtained  in  depleted  uranium 
and  penetrating  rod  warheads,  selectable  pattern  cluster  munitions,  and  impact  delay  fuzes.  In  FY  1983,  the  project  will 
continue  vulnerability  studies  of  enemy  antlalr  weapon  systems  and  determine  an  optimum  defense  suppression  weapon 
concept  that  will  satisfy  long-term  defense  suppression  requirements;  continue  to  investigate  and  optimize  the  combination 
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Program  Element:  f 62602F  Title:  Conventional  Munitions 

DOD  Mission  Areal  ) 523,  Engineering  Technology  (ED)  Budget  Activity:  12,  Technology  Base 

7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IH  FY  1984;  (Continued.) 

B.  (0)  Project:  2502,  Munitions,  Dispensers,  and  Component  Technology.  (Continued.) 

of  self-forging  fragmentation  technology  with  Integral  Incendiaries  to  provide  an  effective  submunition  for  defeat  of 
diesel  fuel  targets;  and  test  and  evaluate  kinetic  energy  penetrator  cluster  Munition  concepts  and  designs  for  penetration 
Into  burled/hardened  coaaund,  control,  and  coasNinlcatlona  facilities.  Studies  will  continue  on  blast  enhancement  and 
advanced  kill  mechanisms,  fiber  optic  magnetometers,  and  characterization  of  aircraft  target  signatures.  An  ln-house 
developed  Airfield  Denial  Influence  Fuze  breadboard  will  be  demonstrated.  Development  of  Instrumentation  to  measure 
hard  target  penetration  deceleration  will  continue.  A  depth  programmable  penetration  fuze  and  a  programmable  universal 
fuze  for  missiles  will  be  Initiated.  In  PY  1984,  development  of  technology  for  modular  dispenser  systems  with  reduced 
weight  and  drag  and  with  high  payload  to  weight  ratios  will  be  pursued.  Efforts  will  continue  on  warhead  models, 
optimum  defense  suppression  weapons,  kinetic  energy  penertrator  concepts  for  defeat  of  hardened  targets,  warheads  to 
defeat  aircraft  and  heavy  armor,  and  Improvement  of  materials  models  for  hydrocode  application  to  enable  detailed 
understanding  of  the  physics  Involved  In  the  penetration  and  formation  processes.  Target  signature  modeling  programs 
will  be  completed,  and  reprogrammable  signal  proccessor  techniques  will  be  demonstrated  and  made  ready  for  advanced 
development.  Work  on  a  depth  programmable  fuze,  multi-point  warhead  fuzing,  and  a  fuze  concept  which  corrects  for  the 
disturbances  Induced  during  scores  release  (referred  to  as  a  Performance  Controlled  Stores  fuze)  will  continue. 

C.  (U)  Project:  2543,  Weapon  Evaluation/Effects  Methodology.  This  project  addresses  the  requirement  for  computer 
simulation  of  the  Interactions  between  munitions  and  targets  to  permit  timely  and  Inexpensive  evaluation  of  a  broad 
range  of  warheads  and  structures.  In  FY  1982,  simulation  models  were  completed  for  fuzes  and  warheads  applicable  to  MIG 
21/23  aircraft  for  all-aspect  gunnery,  and  for  Improved  munition  aerodynamic  and  trajectory  analysis.  Vulnerability  and 
behavioral  models  for  Soviet  Flogger  E/F,  Fitter  C,  and  Foxbat  aircraft  and  for  hardened  high  value  targets  were  also 
accomplished.  In  FY  1983,  end-game  models,  Including  fuze,  warhead,  and  target  descriptions  will  be  developed  for  the 
A1M-7F  with  applications  to  the  Backfire  Bomber  and  the  Soviet  cruise  missile.  A  computer  program  will  be  developed  to 
assess  the  effectiveness  of  guided  projectile  concepts.  Animated  computer  graphics  will  be  developed  for  displaying  and 
studytng  engagement  and  end-game  kinematics.  Small  computer  methods  will  be  developed  to  further  assist  aircrews  in 
all  phaaea  of  mtsalon  planning.  Continued  effort  will  be  applied  to  Improved  exterior  ballletlc  flight  performance 
predictive  modela,  models  for  mobile  BAM  targets  and  support  vehicles,  and  vulnerability  assessments  for  these  vehicles. 
Vulnerability  models  will  be  prepared  for  the  Foxbat  and  another  advanced  Soclet  aircraft  for  use  In  warhead  lethality 
evaluations.  Sensitivity  studlee  will  be  run  for  critical  components  of  representative  aircraft.  Computerized  target 
modela  of  a  radar  site  and  a  communications  facility  will  be  prepared.  Explosive  tests  will  be  conducted  Inside  a 
scaled  model  command  center  to  establish  blast  migration  through  Interior  rooms.  In  FY  1984,  computation,  verification, 
and  collection  of  weapons  effectiveness  Indices,  weapons  characteristics,  performance,  delivery,  accuracy,  aircraft 
carriage  options,  and  target  Information  will  continue.  The  capability  to  prescribe  optimal  recovery  procedures  following 
an  airbase  attack  will  be  developed.  Computer  models  will  be  updated  or  derived  to  support  the  simulation  of  USAF  air¬ 
craft  delivery  of  ungulded  weapons  and  to  assess  the  hazards  to  the  delivery  aircraft  from  Its  own  weapons  effects. 
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Prograa  Clement:  I 62602?  Tltlat  Conventional  Munitions 

DOD  Mission  Areal  1523,  Engineering  Technology  (ED)  Budget  Activity:  #2,  Technology  Base 

7.  (0)  PROJECTS  LESS  THAN  $10  MILMON  IN  FY  1984:  (Continued.) 


(U)  Project:  2543,  Weapon  Evaluation/Effects  MethodoloR 


(Continued. ) 


The  program  will  continue  developing  target  models  f or  advanced  Soviet  fighting  vehicles  and  advanced  SAM  carriers  and 
continue  to  improve  upon  the  evaluation  of  shaped  charge  Jets  and  self-forging  fragments.  Threat  descriptions  and 
damage  models  of  advanced  Soviet  aircraft  and  helicopters,  such  as  the  Cround  Support  Fighter  and  the  Hind  helicopter, 
will  be  developed.  Several  advanced  warhead  concepts  will  be  tested  against  hardened  military  structures.  Methods  for 
analysis  of  building  structural  integrity  given  various  damage  levels  to  load  bearing  walls  and  columns  will  be  developed. 


D.  (U)  Project  2560,  Direct  Fire  Weapons  Technology.  This  project  establishes  the  technology  base  for  aircraft 
guns,  ammunition,  fire  control,  propellants,  and  explosives,  leading  to  Improved  lethality,  reduced  cost,  and  Improved 
safety  and  handling  characteristics.  In  FY  1982,  the  Gun  Technology  Definition  Study  was  completed,  showing  that  an 
advanced  gun  will  complement  other  aircraft  armament.  Initial  work  on  electronic  fuzes,  telescoped  ammunition  guns, 
and  electromagnetic  and  light  gas  guns  was  accomplished.  Excellent  progress  continued  in  high  yield  and  insensitive 
explosives.  In  FY  1983,  design  and  testing  will  be  completed  on  a  sabot  diverter  which  will  be  needed  for  safe  firing 
of  advanced  30  millimeter  armor  piercing  ammunition.  Work  will  begin  on  advanced  ammunition  ballistic  analysis,  proximity 
and  void-sensing  fuzes,  and  electromagnetic  gun  weaponlzatlon.  Castable  high  energy  explosives  will  be  tested  In  Viper 
warheads.  Explosives  based  on  the  Insensitive  ethylene  diamine  dlnltrate/ammonlum  nitrate  (EA)  system  developed  at 
the  Armament  l.aboratory  will  undergo  Interim  qualification  for  use  In  bombs.  Work  will  continue  on  Improved  ammunition 
propellants.  The  projectile  design  analysis  system  will  be  expanded.  In  FY  1984,  the  program  will  demonstrate  advanced 
ammunition  lnterlor/exterlor  ballistic  performance  and  complete  assessment  of  high  performance  barrels  for  advanced 
aerial  gun  systems.  Design  studies  of  critical  components  and  advanced  ammunition  concepts  to  Increase  lethality  of 
future  gun  systems  will  begin.  High  velocity  light  gas  gun  weaponlzatlon  tasks  will  begin.  The  program  will  Initiate 
studies  of  the  alrblast  characteristics  of  Insensitive  explosives  based  on  aluminum  and  lead  nitrate  and  of  high 
performance  explosives  and  extrusion  systems  with  energetic  binders  of  prepolymer/plastlclzers.  Composite  metal  hydrides 
mixed  with  nltramlnes  for  controlled  detonation  properties  will  be  studied.  EA  explosives  will  be  Interim  qualified 
for  use  In  warheads  and  aubmunltlons.  Aging  and  compatibility  studies  will  be  completed.  Development  of  future  gun 
system  propellants  with  high  energy  oxidizers  and  high  energy  binders  will  continue. 


E.  (U)  Project  2567,  Weapons  Carriage  and  Release  Technology.  This  project  addresses  the  crucial  Interface 
between  munitions  and  the  carrying  aircraft  without  which  reliable,  accurate  delivery  and  multlalsslon  flexibility 
will  be  severely  compromised.  In  FY  1982,  Joint  Air  Force-Navy  requirements  for  stores  management  were  established, 
based  on  Military  Standard  1760,  "Aircraft  Stores  Interface."  Wind  tunnel  and  flight  tests  were  conducted  to  refine 
snalytlcal  methods  for  aerodynamic  heating,  and  Improved  test  methods  were  started  for  aircraft/atores  compatibility. 

In  FY  1983,  the  program  will  complete  fabrication  of  the  Low  Level  Delivery  System  and  conduct  store  separation  tests 
of  the  concept  on  the  sled  track  at  Holloman  AF0.  An  airbag  ejector  concept  for  seml-submcrged  carriage  and  release  of 
stores  will  be  studied.  Work  will  continue  on  carriage  and  release  concepts  and  computer  models  that  enhance  aircraft 
performance  and  survivability.  Development  of  techniques  for  applying  fiber  optics  as  a  high  speed  communications 
medium  between  aircraft  and  stores  and  studlss  of  vary  high  spetd  data  transfer  methods  and  advanced  store  control 
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7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  (Continued.) 

E.  (U)  Project  2567,  Weapons  Carriage  and  Release  Technology.  (Continued.) 

algorithms  will  continue.  The  analytical  data  base  for  weapon  airframe  technologies  for  shapes,  materials,  and 
structure  and  the  Initial  design  for  representative  weapon  airframes  will  be  completed.  Development  In  the  shaping 
technology  for  supersonic  submunition  dispersal  will  continue.  In  FY  1 984 ,  the  project  will  complete  development  of  a 

computer  program  to  predict  required  ejector  performance  and  Initiate  a  atudy  to  determine  the  Impact  of  advanced 
aircraft  technologies  (direct  sldeforce  control,  mission  adaptive  wing,  forward  swept  wing,  etc.)  on  carriage  and 
release  requirements.  A  contract  will  be  let  to  develop  very  high  speed  data  transfer  protocols  for  use  with  fiber 
optics.  Support  for  the  Armament  System  Integration  laboratory  for  teat,  validation  and  demonstration  of  advanced 
Integration  technologies  and  for  MIL-STD-1760  will  continue.  Distributed  airloads  evaluation  will  be  studied  as  a  cost 
effective  way  to  determine  airload  In  various  airerft  flowflelda.  The  analytical  data  base  for  submunition  technology 
for  supersonic  dispersal  and  initial  designs  for  representative  submunitions  will  be  completed. 

F.  Project  2946,  Chemical  Warfare.  This  effort  begins  In  FY  1983  with  preliminary  planning  and  evaluation 

work  as  described  In  the  FY  1983  Descriptive  Summary.  Project  2946  has  been  established  to  carry  the  funding  for  this 
crucial  activity.  United  States  policy  la  to  deter  enemy  first  use  of  chemical  and  biological  weapons  by  modernizing 
chemical  systems  to  provide  a  credible  and  effective  retaliatory  capability.  This  project  responds  to  HQ  United  States 
Air  Force  and  Air  Force  Systems  Command  tasking  and  will  establish  the  technology  base  for  superior  chemical  weapons 
to  meet  Air  Force  and  national  objectives.  £ 


J  The  effort  will  feed  Into  an  advanced  development  program  to  define,  build, 
and  test  competing  weapon  system  configurations. 

8.  (U)  Project  06AL,  Air  Force  Armament  Laboratory  Operations  (PROJECT  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Deacrlptlon:  This  project  provides  for  the  support  activities  required  to  operate  the  Air 
Fore*  Armament  Laboratory,  Sglln  Air  Force  Ban,  FL.  The  Air  Force  Armament  Laboratory  la  raaponalble  for  the 

exploratory  and  advanced  development  of  non-nuclear  conventional  munitions.  This  project  provides  funds  for  the  pay 
of  civilian  scientists,  engineers,  and  support  personnel,  travel,  transportation,  rents,  communication  and  utilities 

costs,  procurement  of  supplies  and  equipment,  contractor  support  services,  and,  environmental  Impact  studies  of 
munition  testing  at  the  Armament  Division. 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  Not  applicable. 


C.  (U)  Major  Milestones:  Mot  applicable. 
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1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

67,323 

69,812 

69,254 

/ 5,124 

Continuing 

H/A 

06RA 

Laboratory  Operations 

31,350 

32,022* 

33,982 

34,394 

2338 

Assurance  Techniques  for 
Electronics 

5,370 

5,500 

5,132 

5,880 

4506 

Surveillance  Technology 

6,665 

7,000 

6,540 

7,650 

4519 

Communications  &  Control 
Technology 

4,421 

4,440 

4,140 

4,780 

4594 

Intelligence  Technology 

6,443 

6,300 

5,880 

6,850 

4600 

Electromagnetic  Radiation, 
Devices  4  Components 

5,674 

7,150 

6,670 

7,660 

5581 

Information  Sciences 
Technology 

7,400 

7,400 

6,910 

7,910 

‘Excludes  1  Oct  1982  Civilian  Pay  Raise 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  provides  a  broad  technology  base  for 

advancing  Air  Force  mission  capabilities  In  Command,  Control  and  Communications  (C-*),  a  mission  requirement  which  Is 
rapidly  Increasing  In  significance.  Operational  problems  addressed  Include  Improving  the  effectiveness  and  surviv¬ 
ability  of  C^  systems,  obtaining  ultra  reliable,  secure  global  communications.  Improving  range  and  detection  capability 
against  new  threats  In  ground,  airborne,  and  apace  based  radars,  Improving  the  timeliness  and  quality  of  Intelligence 
warning  data  and  decision  making,  and  increasing  the  availability  of  operational  systems.  Six  basic  technology  areas 
are  applied  to  these  problems:  Surveillance;  Intelligence;  Communications  end  Control;  Information  Sciences;  Electronic 
Reliability  and  Electromagnetic  Compatibility;  and  Electromagnetic  Radiation,  Devices  and  Components.  The  program  ele¬ 
ment  also  provides  for  the  operation  of  the  Rome  Air  Development  Center  (RADC) ,  Crlfflss  AFB,  Rome  NY,  and  the  RADC 
Deputy  for  Electronic  Technology,  Hanscom  AFB,  Bedford,  MA. 


3.  (U)  COHI'ARISION  WITH  KY  1983  DESCRIPTIVE  SUHHARY:  ($  In  Thousands) 


RDT6E  65,887  69,840  75,363 

Changes  reflect  the  addition  of  the  1  Oct  1981,  Civilian  Pay  Raise,  for  FY  1982,  and  a  permanent  administrative  shift, 
beginning  in  KY  1982,  for  funding  of  the  Research  and  Development  Computer  Facility  from  Project  5581  Into  Project  06RA. 
Also,  funding  for  laboratory-wide  office  automation  support,  previously  funded  In  each  technical  project,  was  consoll- 
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dated  Into  Project  06 RA  beginning  in  EY  1962.  In  FY  1983,  Project  4600  has  Increased  for  special  emphasis  In  fiber 
optic  components  and  conformal  antennas.  For  FY  1984,  a  6.109K  reduction,  equally  distributed  In  the  six  technical 
projects,  will  reduce  funding  for  new  start  contracts  by  forty  percent. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 

FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  To  Completion  Cost 

Military  Construction, 

Funds  900  2,250  603 


5.  (U)  RELATED  ACTIVITIES:  This  program  is  actively  coordinated  at  trl-servlce  and  Interagency  levels  to  preclude 

duplication  and  to  meet  overall  Department  of  Defense  (DOD)  needs.  Examples  of  this  coordination  are  the  DOD  Advisory 
Group  on  Electronic  Devices,  the  Interservice  Antenna  Group,  the  Technology  Coordinating  Paper  on  Electronics,  and 
the  DOD  Embedded  Computer  Research  and  Development  Technology  Panel.  DOD  has  fostered  close  coordination  between 
the  Services  In  several  technology  areas  affecting  this  program,  particularly  in  surveillance  and  communications 
areas.  Space  based  radar  surveillance  programs  are  closely  planned  with  the-  Navy  and  a  Joint  agreement  In  technology 
efforts  Is  In  effect.  A  trl-servlce  fiber  optics  working  group  has.  been  revitalized  and  has  established  a  coordinated 
program.  Participation  In  various  North  Atlantic  Treaty  Organization  (NATO)  panels  and  working  groups  and  liaison 
with  the  European  Office  of  Advanced  Research  and  Development  further  coordinates  program  efforts.  Work  performed 
Is  related  to  electronics  efforts  at  the  Air  Force  Avionics  Laboratory,  Air  Force  Weapons  Laboratory,  Lincoln  Laboratory, 
the  Army  Electronics  Command,  Office  of  Naval  Research,  National  Aeronautics  and  Space  Administration,  the  Defense 
Advanced  Research  Projects  Agency  and  other  government  agencies.  Image  exploitation  programs  are  coordinated  through 
a  national  committee  while  the  Defense  Mapping  Agency  (DMA)  coordinates  all  service,  programs  In  ampping  and  charting. 

Th<  National  Security  Agency  coordinates  all  service  programs  In  signals  Intelligence  and  the  Defense  Intelligence 

Agancy  coordinate*  ail  work  In  lntalllganca  data  handling,  Baaic  research  In  Progress  Element  6U01F,  Defense  Research 

Science,  directly  feeds  into  this  program.  Major  advanced  development  programs  assigned  to  RADC  which  receive  direct 
transfers  are:  PE  63728F,  Advanced  Computer  Technology;  PE  63750F,  Counter-Countermeasureg  Advanced  Development;  PE 
63789F,  Command,  Control  and  Communications  Advanced  Development;  PE  63747F,  PAVE  HOVER;  PE  63726F,  Fiber  Optlce  for 
C^I;  PE  63259F,  Cartographic  Applications,  Efforts  In  this  program  are  also  transitioned  Into  other  program  elements 
such  as  PE  63208F,  Reconnaissance  Sensors/Frocesslng  Techniques;  PE  63431F,  Advanced  Space  Communications;  PE  31011C(F), 
Cryptological  Activities;  PE  32022F,  Scientific  and  Technical  Intelligence;  PE  31025F,  Intelligence  Data  Handling 
Systems;  and  PF,  64750F,  Intelligence  Equipment.  Related  non-Alr  Force  programs  are:  PE  63701B,  Happing  and  Charting; 

PE  6272SA,  Computer  and  Information  Sciences;  PE  62705A,  Electronics  and  Electronic  Devices;  PE  62712N,  Surface/ Aero¬ 
space  Target  Surveillance;  PE  62721N,  Command  and  Control  Technology;  and  PE  62762N,  Electronics  Device  Technology. 
Technical  support  is  provided  to  the  Electronics  System  Division,  Space  Division,  the  Defense  Mapping  Agency  (DMA), 
Defense  IntclUgenc  Agency  (D1A),  Defense  Communications  Agency  (DCA) ,  Defense  Nuclear  Agency  (DNA),  the  Army  and  Navy, 
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6.  (U)  WORK  PERFORMED  BY:  The  top  five  contractors  are:  PAR  Technology  Corporation,  Hartford  MY.  (Project  1594); 
General  Electric  Company,  Sunnyvale  CA.  (Project  2338);  Honeywell  Inc.,  McLean  VA.  (Project  5581);  Harris  Corporation, 
Rochester  NY.  (Project  4519);  Raytheon  Company,  Wayland  MA.  (Project  4506).  There  are  a  total  of  90  contractors 
doing  38  million  dollars  of  contract  work.  The  lnhouse  work  Is  performed  by  the  Rome  Air  Development  Center  (RADC), 
Crifflss  AFB  NY,  and  the  RADC  Deputy  for  Electronics  Technology,  Hanscom  AFB  MA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IH  FY  1984: 

A.  (U)  Project:  #2338,  Assurance  Techniques  for  Electronics.  This  project  provides  the  Air  Force  with  basic  tech¬ 
nology  In  reliability  and  maintainability  (R&M)  techniques  and  In  electromagnetic  compatibility  (EMC).  The  technologies 
are  essential  to  Air  Force  systems  dependent  on  electronics  and  have  assured  paramount  Importance  with  the  advent  of  new 
electronic  components  such  as  large  scale  integrated  circuits  (LSI).  Although  one  of  the  chief  payoffs  Is  low  systems 
life  cycle  costs,  the  critical  factor  Is  systems  availability.  The  lessons  learned  In  these  technologies  are  transitioned 
directly  to  users  by  the  preparation  of  various  military  specifications  and  standards.  In  FY  1982,  the  solid  state  device 
reliability  task  yielded  the  development  of  a  new  laser  photoscanning  technique  for  the  analysis  of  the  electrical  opera¬ 
tion  of  complex  microcircuits.  An  electrical  analysis  capability  was  established  for  the  evaluation  of  analog  micropro¬ 
cessors  and  coder/decoder  circuits  used  In  adaptive  processing  applications.  Reliability  assessments  were  completed  on 
new  device  technologies  ranging  from  high  speed  switching  transistors  to  16  bit  microcomputers  and  64K  dynamic  random 
access  memories.  The  Equipment/System  RAM  tasks  produced  the  RADC  Testability  Notebook,  Parts  Derating  Guidelines, 

Thermal  Guide  for  Reliability  Engineers  and  other  products  aimed  at  Improving  the  availability  of  electronic  systems. 

The  EMC  program  resulted  In  models  for  predicting  the  performance  of  microelectronic  based  systems  In  complex  electro¬ 
magnetic  environments.  EMC  circuit  design  techniques  were  developed  to  reduce  transmitter  broadband  noise  and  spurious 
outputs  of  solid  state  receivers.  The  FY  1983  Solid  State  Device  reliability  programs  will  focuB  on  evolving  a  new 
approach  to  the  electrical  testing  and  reliability  verification  of  complex  microcircuit  performance  via  the  use  of  com¬ 
puter  aided  test  techniques  derived  from  the  computer  aided  design  and  manufacturing  areas  of  device  production.  Pro¬ 
grams  will  also  begin  In  the  examination  of  reliability  techniques  necessitated  by  the  application  of  highly  customised 
davlcss  manufactured  In  "lillcon  foundrlaa,"  Tha  commercial  "foundriaa"  will  hava  tha  capability  of  yielding  large 
numbers  of  custom  circuits  and  reliability  aspects  of  the  manufacturing  method  must  be  determined.  The  Equipment  System 
R&M  program  will  concentrate  on  determining  the  Impact  of  combined  hardware/software  malfunctions  on  system  operational 
availability.  Artificial  Intelligence  techniques  will  be  examined  for  Improving  tha  fault  datectlon/leolatlon  functions 
at  the  equipment/system  level.  The  EMC  program.  In  FY  1983,  will  acclerate  the  development  of  EMC  analysis,  prediction 
and  measurement  technology  for  solid  sate  electronic  systems.  The  EMC  control  program  will  define  the  design  capabilities 
needed  to  Improve  collocation  of  wideband  electronic  systems  and  to  Incorporate  new  modulator  and  antenna  coupler  technol¬ 
ogy.  The  FY  1984  program  will  address  Investigations  of  failure  mechanisms  and  design  for  reliability  of  submlcron  scale 
microelectronic  devices  such  as  very  high  speed  integrated  circuits  (VIISIC) .  System  testability  and  hardware/software 
technology  studies  will  be  continued  to  demonstrate  the  prediction  methodology  for  total  system  reliability.  Improved 
transmitter/receiver  technology  will  be  developed  to  reduce  EM  Interference  In  electronic  systems  and  antenna  model 
updates  will  be  Included  in  the  EMC  prediction  programs  used  by  system  developers. 
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7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IH  FY  1984 t 

B.  (0)  Project:  #4506,  Surveillance  Technology.  The  objective  of  this  project  is  to  develop  advanced  ground,  air¬ 
borne,  and  space  based  system  and  sensor  concepts  and  the  associated  technology  base  for  application  to  future  Air  Force 
surveillance  needs.  The  major  thrusts  include  development  of  new  surveillance  radar,  Electronic  Counter-Countermeasures, 
identification,  and  survivability  technologies  for  both  Tactical  and  Strategic  surveillance.  New  technology  la  also 
addressing  the  problem  of  detecting  and  tracking  low  observable  threats,  such  as  cruise  missiles.  Space  systems  and 
mobile  tactical  systems  require  extremely  high  power  tubes  and  that  technology  lc  also  developed  in  this  project.  In  FY 
1982,  supporting  technologies  for  the  Advanced  Tactical  Radar  (ATR),  which  haa  started  advanced  development,  successfully 
defined  Integrated  radar/communlcations  requirements  and  decoy  techniques  to  Improve  the  survivability  of  that  radar. 

A  section  of  a  new  membrane  antenna  for  the  apace  baaed  radar  was  successfully  tested  for  radio  frequency  characteristics. 
Transmit/receive  modules  needed  for  the  apace  baaed  radar  were  demonstrated  aa  integrated  elements  and  several  are  being 
produced.  A  design  for  augmenting  gap  filler  radars  to  see  cruise  missile  size  targets  was  completed  and  transitioned  to 
the  North  Warning  Dew  Line  program.  Design  of  a  high  altitude  conformal  radar  for  the  next  generation  E-3A  Airborne  Warn¬ 
ing  and  Control  System  (AWACS)  was  completed.  A  new  type  Traveling  Wave  Tube  (TWT)  for  aircraft  was  produced  which  will 
bypass  present  manufacturing  limitations,  greatly  speeding  up  the  production  of  these  tubes  at  one  fifth  the  present  cost. 
In  FY  1983.  a  distributed  processor  for  the  space  baaed  radar  will  be  demonstrated  u alng  eight  computing  sections  tied 
together  to  verify  the  architecture  and  software  operating  system.  An  analysis  of  requirements  to  adapt  this  processor 
for  use  on  the  next  generation  E-3A  will  be  completed.  Validation  will  be  done  for  a  new  method  of  detecting  low  radar 
cross-section  targets  which  will  Increase  probability  of  detecting  cruise  missiles.  In  FY  1984,  developments  for  the 
Advanced  Airborne  Surveillance  Radar  (next  generation  E-3A)  will  continue  transition  to  advanced  development,  begun  In 
FY  1983,  and  small  arrays  of  antennas  using  the  apace  radar  transmit/receive  modules  will  be  fabricated  for  dual  use  on 
this  airborne  radar.  The  integrated  communlcatlons/radar  effort  and  the  radar  decoy  efforts  will  transition  into  advance 
development.  Space  based  radar  modules  will  be  further  developed  with  the  membrane  lens  technology  leading  to  a  late 
1980's  ground  demonstration.  The  distributed  signal  processor  for  such  a  radar  (the  radar  la  roughly  the  sire  of  a  foot¬ 
ball  field)  vill  be  assembled  on  a  larger  scale  using  very  large  scale  Integrated  circuits  for  test  purposes.  Traveling 
wave  tuba  Improvements,  including  new  teat  technique*  and  a  new  tuba  design  for  greater  reliability  will  transition  to 
support  the  Defense  Satellite  Communications  System  (DSCS)  program.  Initial  demonstration  of  Improved  detection  of 
cruise  missiles  will  be  ready  for  transition  to  advanced  development. 

C.  (0)  Project:  14519,  Communications  and  Control  Technology.  Thle  project  addresses  communications  needs  ranging 
from  very  low  frequencies  to  optical  frequencies.  It  develops  technology  for  increasing  communication*  data  rates,  sur¬ 
vivability  and  flexibility.  An  example  of  Important  technology  is  in  the  area  of  adaptive  high  frequency  (HF)  coamnlca- 
tiona  technology  to  provide  secure  voice  and  data  over  adaptive  high  frequency  paths.  Another  example  of  high  payoff 
technology  in  this  project  especially  for  tactical  users  la  in  fiber  optics  technology,  because  it  provides  increased 
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7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  198 A 3  (continued) 

C.  (U)  Project:  <4519,  Coi— unlcatlons  and  Control  Technology,  (continued) 

bandwidth,  10-to-one  savings  In  deployment  weight  and  20-to-ona  Increase  in  transmission  distance.  This  project  also 
develops  Improved  satellite  communications  and  tropoapherlc  (tropo)  communications  technologies.  In  FY  1982,  a  liber 
optic  26-palr  tactical  cable  replacement  was  transitioned  to  advanced  development.  Efforts  on  fiber  optics  standardized 
‘family'’  of  components  -  transceivers,  optic  bus  Interconnects  and  wavelength  division  multiplexers  continued.  Tactical 
tropo  efforts  focused  on  completion  of  a  rapidly  deployable  tropo  design  to  Increase  mobility  and  tactical  communications 
response  times  as  tropo  is  one  of  the  backbone  elements  In  the  tactical  theater  scenario.  A  phased  array.  Jam  resistant 
tropo  antenna,  adaptive  to  Increased  survivability  was  completed.  High  frequency,  narrowband  voice  components  began 
transition  to  advanced  development.  In  FY  1983  and  FY  1984,  fiber  optica  standard  components  and  tactical  replacement 
components  will  continue  transitions  to  a  new  start  advanced  development  program  and  to  feed  a  common  bus  development 
to  connect  tactical  shelters.  Tactical  tropo  efforts  will  support  the  Trl-Tac  program  for  enhanced  Jam  resistance.  A 
flexible  digital  satellite  terminal,  operating  at  extremely  high  frequency  for  Improved  aircraft  to  satellite  perform¬ 
ance  will  be  developed;  High  Frequency  (I1F)  Communications  efforts  will  deliver  narrowbund  voice  encoders  for  near  term 
improvements  in  secure  modes  for  advanced  development  and  wideband  technologies  for  high  data  rate  users  will  be  pursued 
for  far  term  HF  needs. 

D.  (U)  Project:  >4594,  Intelligence  Technology.  This  project  provides  the  technological  advances  to  Improve  and/or 
automate  techniques  to  extract  maximum  useful  and  timely  Information  In  four  areas  of  Intelligence  exploitation  -  signal 
processing,  nonnumeric  (words,  message  text,  etc.)  data  processing.  Imagery  exploitation  and  advanced  cartographic  and 
photogramme trie  techniques.  In  signal  processing,  specific  objectives  are:  The  development  of  necessary  recording  and 
data  handling  techniques  for  the  timely  processing,  storage  and  dissemination  of  extremely  high  data  rate,  high  capacity 
digital  Information;  the  application  of  automatic  speech  processing  and  pattern  recognition  to  specific  problems;  and  the 
development  techniques  Co  counter  the  denial  of  conventional  sources  of  scientific  and  technical  information  on  foreign 
weapons  systems.  In  nonnumerlcal  date  processing,  the  purpose  is  to  develop  and  apply  automated  techniques  for  the  timely 
processing  and  dissemination  of  large  amounts  of  dissimilar  Intelligence  required  for  decision  making.  Techniques  being 
investigated  Include  active  Information  concepts,  automatic  data  bass  generation,  survlvabla  data  bases,  distributed  data 
base  access  and  the  application  of  mathematical,  logical,  and  statistical  techniques  to  the  Intelligence  analysis  process. 
In  Imagery  exploitation,  hardware  and  techniques  are  developed  which  Improve  the  quality  and  timeliness  of  military  target 
Intelligence  derived  from  strategic  and  tactical  reconnaissance  sensor  systems.  The  cartographic  and  photogrammetrlc  area 
devises  new  and  improved  methods  and  equipments  for  exploiting  mapping  imagery  In  the  timely  generation  of  digital  and 
analog  chart  products  and  target  materials  of  Air  Force  use  and  also  to  support  the  Defense  Happing  Agency'a  production  of 
worldwide  digital  data  basas.  In  FY  1982,  accomplishments  In  signal  processing  included  demonstration  of  the  capability 
to  record/reproduce  digital  data  at  up  to  400  negablte/second  on  an  exploratory  development  model  computer  compatible  tape 
drive  and  demonstration  of  an  Isolated  word  speaker  dependent  recognition  system  which  has  s  100  word  vocabulary,  a  98 
percent  recognition  accuracy  and  operates  In  real  time.  In  nonnumerlc  data  processing,  mathematical,  logical,  and  stat¬ 
istical  aids  for  intelligence  analysis  were  developed.  These  snalytlcsl  aids  are  designed  to  advance  the  analyst  from 
merely  reporting  events  to  describing  what  the  event  may  mean  and  to  extrapolate  future  events.  In  Image  processing, 
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7.  (U)  PROJECTS  LESS  THAW  $10  HILLIOM  IN  PV  1984:  (continued) 

D.  (U)  Project:  #4594,  Intelligence  Technology,  (continued) 

several  capabilities  which  provide  an  environment  for  developing  and  testing  near  real  time  digital  exploitation  method¬ 
ologies  and  algorithms  were  completed.  One  permits  the  Incorporation  of  artificial  intelligence  (AI)  techniques  for  tar¬ 
get  detection  and  identification.  A  second  provides  automated  scenario  generation  to  incorporate  known  information  about 
movement  and  related  activities  of  enemy  ground  forces  Into  the  testing  process.  In  cartography  and  photogrammetry  a 
completely  digital  target  location  technique  that  includes  a  monoscoplc  geopositioning  technique  has  been  developed  and 
demonstrated.  In  FY  1983  and  FY  1984,  the  following  goals  will  be  accomplished.  Under  the  signal  processing  task,  the 
On  Line  Digital  Disk  (Juke  Box)  will  be  delivered.  This  will  provide  storage  a  1013  bit  storage  capability  with  access 
to  any  bit  in  five  (3)  seconds.  This  equivalent  of  100  long  playing  phonograph  records  will  replace  present  libraries 
of  hundreds  of  thousands  of  magnetic  tapes  requiring  days  to  access.  Speech  recognition  development  will  continue  with 
emphasis  on  connected  speech  recognition  independent  of  speaker.  A  programmable  voice  synthesizer  will  be  designed 
with  a  capability  to  operate  in  noisy  environments,  handle  different  dialects  and  function  independent  of  language.  The 
usefulness  of  analytical  methodologies  in  attempting  to  anticipate  adversary  behavior  will  be  determined  against  an  air¬ 
field  activity  monitoring  function.  In  Image  processing,  the  integration  of  artificial  intelligence  techniques  into  the 
exploitation  process  to  provide  automated  target  detection  and  identification  will  continue.  Cartography/photogrammetry 
will  continue  tactical  target  location  developments  to  provide  the  Ajr  Force  field  elements  with  a  capability  to  obtain. 

In  near  real  time,  very  precise  geoposltlonal  Information  to  support  all  weather  precision  weapon  delivery.  A  study  to 
define  the  overall  Air  Force  needs  for  digital  cartographic  data  for  future  systems  will  be  completed  and  will  transition 
to  advanced  development. 

E.  (U)  Project:  f4600,  Electromagnetic  Radiation,  Devices  and  Components.  This  project  provides  the  Air  Force  with 
a  strong  technology  base  and  the  devices  and  techniques  for  exploitation  of  electromagnetic  radiation  in  command,  control 
and  communications  (C^),  surveillance  and  other  related  systems.  Frinclpal  areas  of  activity  are:  Antennas  and  radio 
frequency  components,  electromagnetic  techniques,  propagation,  electromagnetic  materials  for  C-*  applications,  advanced 
solid  stats  devices  and  circuits,  optical  and  electro-optical  devices,  and  technology  for  radiation  hardening.  It  pro¬ 
vides  methods  of  Increasing  antljam  capabilities  and  survivability  aspects  of  strategic  and  tactical  systems.  This 
project  produces  optical  device  and  cable  technologies  used  in  Project  4519,  Communications  and  Control  Technology,  and 
produces  faster,  cheaper,  much  smaller  components  for  such  critical  functions  as  tactical  radar  signal  processing  and  time 
and  frequency  subsystems.  Radiation  hardening  ensures  mission  availabilities  In  spite  of  nuclear  and  space  environ¬ 
ments.  In  PY  1982,  antenna  nulling  technology  and  low  power  feed  techniques  were  completed  which  will  allow  design  of 

a  highly  Jam  resistant  space  based  radar  antenna  being  developed  In  Project  4506,  Surveillance  Technology.  Frequency 
variations  which  limit  accuracy  of  frequency  standards  needed  for  precise  timing  were  reduced  drastically  by  development 
of  a  new  dlgltnl/onalog  device,  A  receiver  for  a  high  frequency  ducted  node  experiment  waa  completed.  A  new  method 
of  producing  high  quality  quartz  needed  for  resistance  to  radiation  was  produced  and  transitioned  to  Industry.  In  FY 
1983,  antenna  design  techniques  for  apace  radar  will  continue  and  phased  array  conformal  antennas  for  use  with  satellite 
communications  terminals  on  high  performance  aircraft  will  begin  development,  A  rugged! zed  fiber  optic  connector  will 


l~?  V 


100 


Program  Element:  # 62702F  Title:  Command,  Control  4  Communication; 

DOD  Mission  Area:  #521,  Electronics  and  Physical  Budget  Activity:  <1,  Technology  Base 

Sciences,  (ED) 

7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984:  (continued) 

E.  (U)  Project:  #4600,  Electromagnetic  Radiation,  Devices  and  Components,  (continued) 

be  developed  to  allow  transmission  over  longer  distances  in  tactical  environments.  A  commercially  available  microcom¬ 
puter  on  a  chip  will  begin  redesign  Into  a  radiation  hardened  version  for  general  military  use  and  will  he  demonstrated 
In  late  FY  1984.  The  experiment  to  map  the  high  frequency  ducts  for  possible  communication  use  la  scheduled  for  FY  1984. 
New  lasers  on  a  chip  and  light  diodes  which  will  allow  transmitting  longer  distances  over  fiber  optic  cables  will  be 
developed  and  transitioned  for  military  use  via  advanced  development. 

F.  (U)  Project:  #5581,  Information  Sciences  Technology.  This  project  was  formerly  all  computer  technology  oriented 
but  beginning  In  FY  1982,  that  portion  of  Project  4519,  Communications  and  Control  Technology,  dealing  with  command  and 
control  technologies  was  moved  to  this  project.  Specific  Items  which  transitioned  Into  Project  5581  are  emitter  location 
work  for  Command,  Control  and  Communications  Countermeasures  (C^CM),  information  processing  and  display  technique  for 
modular  control  facilities,  command  and  control  experimentation  technologies  for  simulating  real  world  crisis  management 
environments.  The  remainder  of  Project  4519  efforts  are  communications  oriented.  Project  5581  also  retains  Its  computer 
hardware/software  emphasis.  It  is  the  Air  Force  exploratory  development  effort  which  provides  technologies  to  solve 
generic  problems  experienced  In  the  acqulsltlc i  and  maintenance  oi  computers  and  associated  software  which  are  embedded 

In  Air  Force  weapon  systems.  The  primary  objective  Is  to  reduce  the  costa  associated  with  all  phases  of  computer  resource 
acquisition  and  support.  In  FY  1982,  detailed  descriptions  of  Command ,  Control  and  Communications  (C3)  nodes  and  emitter 
location  technology  needed  for  enemy  target  recognition  were  completed.  Improved  methods  to  more  accurately  locate  emit¬ 
ters  from  single  aircraft  were  developed.  The  exploratory  development  of  the  first  decision  aid  for  tactical  commanders, 
a  knowledge  based  mission  planner,  was  completed.  Software  requirements  engineering  methodology  work  began  and  Ada  Inte¬ 
grated  Environment  ( AIE)  tools,  being  developed  for  use  when  that  higher  order  computer  language  la  introduced,  continued 
with  completion  of  the  preliminary  design.  A  definition  of  a  proof  of  principle  demonstration  of  an  extremely  high 
throughput,  Josephson  Junction  technology  computer  (JJT),  was  completed.  The  establishment  of  a  laboratory  capability 
to  exploit  artificial  intelligence  (AI)  techniques  for  Air  Force  use  was  begun.  In  FY  1983,  efforts  in  C3  node  location 
will  transition  to  advanced  development  and  eaphaala  will  ba  placed  on  control  and  execution  aids  for  C3CM.  A  design 
for  a  control  center  for  use  with  systems  such  ss  PAVE  MOVER  will  be  ready  for  advanced  development.  Three  major  deci¬ 
sion  aids  will  continue  development  and  the  mission  plsnnlng  aid  will  be  modified  for  real  time  replanning.  The  software 
requirements  methodology  evaluation  will  be  completed  and  a  rapid  software  design  capability  with  the  user  In  the  loop 
will  be  Initiated.  Exploratory  development  of  the  AIE  will  be  completed  and  will  transition  to  advanced  development. 
Artificial  Intelligence  will  be  applied  to  Che  automated  programming  and  decision  aids  developments  as  a  technical  center 
of  excellence  la  developed.  A  Command  and  Control  simulation  facility,  to  ba  completed  In  PY  1983,  will  be  used  In  FY 
1984  to  evaluate  the  developed  decision  aids  with  real  tactical  commanders  used  in  the  teats.  Also  In  FY  1984,  efforts 
for  local  area  networking  of  computers  and  for  distributed,  survlvsble  systems  will  continue.  Decision  aids  will  begin 
to  address  strategic  applications  and  artificial  Intelligence  will  continue  to  be  adapted  for  military  exploitation. 
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8.  (U)  Project:  I06RA,  Laboratory  Operatlona.  PROJECTS  OVER  $10  MILLION  IN  FV  1964: 

A.  (U)  Project  Description:  This  project  provides  the  support  activities  required  to  operate  the  Rome  Air  Develop¬ 
ment  Center  (RADC) ,  CrifflssAEB,  NY,  and  the  RADC  Deputy  for  Electronic  Technology,  Hanscom  APB,  HA.  Support  provided 
includes  the  pay  and  related  costs  of  civilian  scientists,  engineers  and  supporting  personnel,  travel,  transportation, 
rents,  communications,  utility  costs,  procurement  of  supplies  and  equipment,  and  contractor  support  services,  RADC  Is 
responsible  for  exploratory  development  and  advanced  development  programs  In  surveillance,  communications  and  control, 
Intelligence,  Information  sciences,  electronic  reliability,  electromagnetic  compatibility,  electromagnetic  radiation, 
devices,  and  components.  It  la  also  responsible  for  technology  Intensive  engineering  development  programs,  primarily  In 
the  Intelligence  area.  RADC  also  provides  technical  support  to  current  and  future  systems  programs.  This  project  sup¬ 
ports  and  complements  all  the  technical  projects  under  this  program  element  and  numerous  other  programs  being  performed 

at  the  Rome  Air  Development  Center.  This  project  also  funds  upgrade  of  the  administrative  processing  systems  needed  to 
support  and  reduce  the  workload  of  the  laboratory  contract  managers  by  utilizing  office  automation  and  management  Informa¬ 
tion  systems  technology  developed  In  this  project. 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  Not  Applicable. 

C.  (U)  Major  Milestones:  Not  Applicable.  , 
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Program  Element:  F62703F  Title:  Peraonnel  Utilisation  Technology 

DOD  Mia* ion  Area:  #522  -  Environmental  and  Life  Science*  (ED)  Budget  Activity:  #t  -  Technology  Bate 

1.  (U)  RESOURCES  (PROJECT  LISTING)  (|  in  thouaanda): 


Total 


Project 

FY  1982 

FY  1983 

FY  1964 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

5,537 

6,500 

8,157 

8,770 

Continuing 

N/A 

06HP 

Laboratory  Support 

4,319 

3,696* 

3,899 

4,042 

7719 

Force  Acquisition  and 
Distribution  System 

959 

1,822 

3,143 

3,578 

773 A 

Force  Mansgement  System 

259 

982 

1,015 

1,150 

*  Exclude*  1  Oct  82  civilian  pay  raiae 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  The  Air  Force  require*  a  continuing  supply  of  quality  personnel 
who  can  operate  and  Maintain  sophisticated  weapon  and  aupport  systems.  The  identification,  acquisition,  classification, 
training,  and  retention  of  a  quality  enlisted  force  is  difficult.  The  proportion  of  quality  sen  and  women  who  are 
adaptable  to  solitary  life  is  liaiited  and  their  recruitsient  and  retention  subject  to  fierce  coaipetition  from  the  civilian 
sector.  The  Air  Force  must  ensure  that  every  effort  it  aiade  to  identify  individuals  who  might  contribute  to  the  Air  Force 
mission,  that  they  are  assigned  to  jobs  which  match  as  nearly  at  possible  their  talents  and  aspirations,  and  that  efforts 
be  made  to  retain  these  individuals.  This  manpower  and  personnel  research  program  incorporates  two  interrelated  streams 
of  research  designed  to  address  the  problems  involved  in  acquiring  and  maintaining  a  quality  force.  Included  in  the  Force 
Acquisition  and  Distribution  System  are  efforts  to  develop  and  validate  testing  procedures  to  identify  those  individuals 
capable  of  being  trained  for  Air  Force  jobs.  Improvements  in  tests  will  result  in  fewer  individuals  being  rejected  for 
military  service  who  could  have  succeeded,  as  well  as  fewer  individual*  being  accepted  and  ultimately  failing  training 
which  was  too  difficult  for  them.  Additional  efforts  will  determine  specific  aptitude  requirements  for  Air  Force  jobs  and 
improve  the  process  for  matching  individuals  to  jobs.  The  Force  Manageiaent  System  will  provide  Air  Force  manager*  with 
devices,  models,  and  strategies  to  improve  retention,  individual/unit  productivity,  and  the  evaluation  of  job  performance 
and  establish  comprehensive  skills  management  and  reenlistment/career  assignment  programs.  Operation  and  maintenance  of 
the  Air  Force  Human  Resource*  Laboratory  (AF1IRL),  Brooks  AFB  TX,  is  partially  funded  in  this  program  including  civilian 
salaries,  administrative  aupport,  etc. 

3.  <U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

ROTtE  5,391  7,19k  7,921  Continuing  N/A 

A.  (U)  OTHER  APPROPRIATION  FUNDS:  Hot  applicable. 
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Program  Element:  162703# 

DOD  Kiiiion  Area:  #522  -  Environmental  and  Life  Science#  (ED) 


Title:  Personnel  Utilisation  Technology 
Budget  Activity:  #1  -  Technology  Bate 


5.  (0)  BELATED  ACTIVITIES:  Related  PEs  are  61102F,  Defense  Research  Sciences;  62763N,  Pers'onnel  and  Training 
Technology;  63707N,  Manpower  Control  System  Development;  62717A,  Human  Performance  Effect iveneas  and  Simulation, 
63731A  Manpower  t  Personnel;  62205P,  Training  and  SiMlation  Technology;  and  63704F,  Manpower  and  Personnel  System* 
Technology.  Efforts  by  the  Air  Force  directed  toward  the  improveawnt  of  the  Armed  Services  Vocational  Aptitude 
Battery  and  the  production  of  new  form*  of  that  teat  are  directed,  in  part,  by  a  triservice  steering  coanittee  of 
Ceneral  Officer*.  Similarly,  efforts  concerned  with  the  development  of  computer-based  testing  techniques,  for 
eventual  implementation  at  Military  Enlistment  Processing  Stations,  are  coordinated  with  the  other  services  through  a 
triservice  steering  committee.  Air  Force  responsibilities  lie  principally  in  the  development  of  test  items  suitable 
for  computer  implementation.  Efforts  across  all  services  on  performance  criteria  developaient  are  coordinated  by  a 
newly  developed  working  group  whose  activities  are  monitored  by  OASD  (MRA&L).  Close  coordination  is  maintained  both 
at  the  working  level  and  by  laboratory  manageaMnt  with  other  services.  Exchange  of  proposed  statements  of  work  for 
contractual  efforts,  wide  dissemination  of  technical  reports,  and  symposia  and  meetings  attempt  to  ensure  that  work 
conducted  within  this  program  element  doe*  not  duplicate  work  conducted  by  the  other  service  laboratories. 

6.  (U)  WORK  PERFORMED  BY:  OAO,  Inc.,  Ft  Worth  TX  (7719  and  7734);  McFann  Gray  &  Associates,  Monterrey  CA  (7719); 
Resource  Research  Corp.  ,  Washington  DC  (7719);  University  of  Dayton  Research  Institute,  Dayton  011  (7719);  Kinton 
Corp.  ,  Alexandria  VA  (7719).  Twelve  additional  contractors  (#269K).  This  program  is  managed  by  the  Manpower  and 
Personnel  Division  of  the  Air  Force  Human  Resources  Laboratory,  Brooks  AFB  TX. 

7.  (U)  PROJECTS  LESS  THAW  ilO  MILLION  IN  FY  1984:  / 

A.  (U)  Project:  7719  -  Force  Acquisition  and  Distribution  System.  Research  in  this  project,  which  is 
classified  in  the  manpower  and  personnel  Congressional  category,  involves  topics  dealing  with  Air  Force  selection, 
classification,  and  assignment  technologies.  Since  the  quality  and  quantity  of  service-eligible  young  people  is 
anticipated  to  decline  significantly  over  the  next  decade,  research  needs  to  be  conducted  to  improve  Air  Force 
selection  and  assignment  systems.  An  experimental  battery,  containing  xtasurei  of  perceptual  motor  and  information 
processing  abilities,  was  developed  and  was  administered  to  pilot  selectees  in  FY  1982.  This  battery  included  such 
tests  as  attention  sharing,  task  saturation,  self-confidence  and  other*  thought  to  bs  related  to  pilot  performance. 
The  Air  Force  Reading  Ability  test  was  developed  in  FY  1982  and  operationally  implemented  at  basic  training  to 
identify  individuals  who  require  remedial  training.  Cost  avoidance  of  approximately  il.4M  yearly  in  training  is 
realised  as  this  test  results  in  identification  and  rexiedial  training  of  airmen  who  would  otherwise  be  separated 
because  of  an  inability  to  read  job-related  material.  During  FY  1983  critaria  data  will  become  available  which  will 
be  used  to  validate  the  experimental  battery  of  tests  for  pilot  selection.  These  testa  include  examination  of 
perceptual,  paychomotor,  and  other  specific  abilities.  Measures  of  these  abilities,  which  are  not  typically  assessed 
through  conventional  paper-and-pencil  tests,  may  be  applied  to  the  improved  selection  of  pilot  trainees  and  their 
subsequent  assignment  to  specialised  training  tracks.  This  research  will  lead  to  a  reduction  in  pilot  training 
attrition  resulting  in  significant  cost  and  resource  savings.  Additionally,  Air  Fores  pilot  selection  testing 
innovations  have  been  quickly  adopted  by  the  other  service*.  The  effort  to  develop  a  Training  Decisions  System  to 
aaeist  in  identifying  the  type  of  training  required  for  certain  jobs  or  parts  of  jobs  will  also  be  initiated  during 
FY  1983.  This  research  will  provide  general  approaches  which  can  be  transitioned  to  advanced  development  projects. 
Comprehensive  effort*  on  occupational  specialty  standards  will  provida  rasutt*  in  FY  1983. 


Program  El  event:  £62703F 

DOD  Minion  Area:  till  -  Environmental  and  Life  Science*  (ED) 


Title:  Personnel  Utilization  Technology 
Budget  Activity:  #1  -  Technology  Bate 


The  specification  and  evaluation  of  the  impact  of  aptitude  requirenents ,  and  the  specification  of  strength  and 
ataaina  requirenents  will  be  accoapl ielied.  To  properly  place  individuals  in  jobs  that  suit  their  abilities,  it  is 
necessary  to  have  a  coaplete  description  of  the  taaks  performed  in  each  job  and  their  relative  difficulties.  These 
job/task  analyses  nay  then  be  related  to  the  abilities  of  incoaing  personnel.  Research  in  this  area  will  continue 
with  the  expectation  that  the  aptitude,  education,  experience,  and  physical  factors  necessary  to  perfora  the  jobs  in 

the  Air  Force  will  be  identified  and  related  to  ability  and  doKOgraphic  eharactariatica  of  raeruiti.  This  research 
will  lead  to  an  improved  Person-Job-Match  aodel  with  eventual  benefits  for  both  the  Air  Force  and  its  personnel. 
Coaparable  versions  of  the  Armed  Services  Vocational  Aptitude  Battery  (ASVAB)  and  a  new  version  of  the  Air  Force 
Officer  Qualifying  Test  (AFOQT)  will  be  coapleted  and  implemented  in  FY  1984.  A  selection  test  for  air  traffic 
controllers  will  be  developed  and  validation  studies  for  all  of  these  instruments  will  be  started.  The  research  to 
develop  improved  selection  tests  to  identify  the  skills  and  abilities  which  determine  combat  effectiveness  in 
different  aircraft  types  will  continue.  During  FY  1984  additionsl  criteria  data  will  become  available,  particularly 
performance  data  from  operational  units,  upon  which  the  tests  administered  in  FY  1982  will  be  validated.  The  large 
increase  in  funding  ia  in  response  to  a  significant  increase  in  research  needs  from  the  using  commands. 

8.  (U)  Project:  7734  -  Force  Management  System.  This  project  is  classi'ied  in  the  manpower  and  personnel 

Congressional  category.  The  Air  Force  needs  to  develop  strategies  and  techniques  which  will  achieve  better  force 
utilization  and  higher  retention  of  qualified  personnel.  The  current  recruiting  environment  will  become  much  harsher 
as  the  economy  improves,  requiring  more  sophisticated  manageawnt  tools  to  increase  retention  and  optimally  man  the 
force.  An  experimental  performance  criterion  development  model  was  developed  in  FY  1982  and  will  be  used  to  guide 
future  research  in  on-the-job  performance  measurement.  This  area  of  research  deals  with  the  development  of 
exploratory  techniques  for  the  optimal  utilization  of  tf|e  Air  Force  personnel  resources  and  the  development  of 
models  to  sllow  Air  Force  manageaient  to  explore  the  possible  effects  of  vsrious  forces  snd  events  occurring  both 
within  the  Air  Force  and  from  the  outside  upon  the  structure  and  effectiveness  of  the  force.  In  addition,  a  large 
effort  initiating  research  on  basic  skills  will  begin.  This  research  will  provide  much  needed  information  on  the 
functional  literacy  requirements  of  Air  Force  jobs.  Efforte  to  identify  measures  of  productivity  will  continue  and 
foeui  on  the  identification  of  thoio  factors,  capacially  those  under  sunagenent  control,  that  act  to  limit 

productivity.  The  development  of  task-level  job  performance  measurement  techniques  based  on  the  job  performance 
measurement  model  developed  in  FY  1982  will  continue  with  an  expected  transition  to  an  advanced  development  program 
in  FY  1984.  The  developsMnt  of  on-the-job  performance  criteria  against  which  selection  devices  will  be  validated 
will  continue  in  FY  1984.  The  identification  of  both  individual  and  organisational  constraints  to  productivity 
should  be  completed  in  FY  1984.  Limited  field  testa  and  validation  of  improved  management  techniques  based  on  those 
constraints  will  continue.  Examinations  of  job  characteristics  and  requirements  and  the  relation  of  those  parameters 
to  the  characteristics  and  abilities  of  successful  and  unsuccessful  job  incumbents  will  continue  to  be  assessed  in 
aianpower  management  and  policy  modal*  to  build  toward  the  accumulation  of  a  conplate  description  of  all  Air  Force 
specialties. 

8.  (U)  PROJECTS  OVER  $10  HILL10M  IH  FY  1984:  Hot  applicable. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  F63103F  '  Title:  Advanced  Airborne  Radar 

DOD  Mission  Area:  1551,  Electronic  and  Phyalcal  Sciences  (ATP)  Budget  Activity:  12,  Advanced  Technology  Development 


1.  (U)  RESOURCES  (PROJECT  LISTIMC)($  in  thousands): 


Project 

Number 

Title 

FY  1982  FY  1983 
Actual  Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costa 

TOTAL  FOR  PROCRAM  ELEMENT 

4,124 

9,423 

Continuing 

N/A 

2831 

Covert  Strike 

4,174 

9,423 

Continuing 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  HISSION  NEED: 

Surface-to-air 

defenses  In 

the  1990s  will 

be  extensive,  requiring 

covert  ingress  and  egress  if  the  aircraft  and  crew  are  to  survive.  This  program  element  funds  advanced  development  of  a 
radar  concept  which  will  lower  the  enemy's  ability  to  detect  attacking  aircraft.  Develops  a  bistatic  radar  system 
providing  a  covert/survlvable  in-weather  strike/reconnaissance  capability  which  satisfies  both  Air  Force  validated  mission 
requirements  for  advanced  tactical  fighter/bomber  and  penetrating  recce  aircraft. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  This  program  Was  originally  planned  as  an  FY  1983  new  start,  but  was 

delayed  to  FY  1984. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  NONE. 

/ 

5.  (U)  RELATED  ACTIVITIES:  The  Covert  Strike  program  builds  upon  the  joint  Defense  Advanced  Research  Projects  Agency/Air 
Force  Avionics  Laboratory  Tactical  Bistatic  Radar  Demonstrations  and  Bistatic  Technology  Transition,  and  the  Covert 
Strike  System  Study  effort  funded  In  PE  62204F  (Aerospace  Avionics).  It  also  draws  upon  low  probability  of  Intercept, 
automatic  target  elaaalflcatlon  and  monoatatlc  ultra-high  resolution  aynthetlc  aperture  radar  technologies  being  pursued 
in  PE  63203F  (Advanced  Aircraft  Avionics).  The  Very  High  Speed  Integrated  Circuits  technology  being  pursued  under  PE 
63425F  (Vary  High  Speed  Integrated  Circuits)  will  be  used  In  the  radar  signal  processor  In  the  final  Consolidated  Demon¬ 
stration.  Covert  Strike  will  also  make  use  of  the  blended  aerodynamic  shape  technology  (weapon  airframe  technology) 

from  PE  6260IF  (Conventional  Munition  Technology).  Inter-Service  coordination  takes  place  In  the  Joint  Air  Force/Navy 
Radar  Working  Croup,  the  TrlServlce  Airborne  Displays  Working  Croup,  and  a  Tri-Service  Background  and  Targeting  Agreement 
originated  by  the  Air  Force  Armament  Laboratory. 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Wright  Aeronautical  Laboratorles/Avlonlcs  Laboratory,  Wrlght-ratterson  AFB,  Oil, 
and  the  Air  Force  Armament  Laboratory,  Eglln  AFB,  FL,  will  manage  work  performed  under  this  program. 
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Program  Element:  I63103P  Title t  Advanced  Airborne  Radar 

DOD  Mission  Area:  #551,  Electronic  and  Physical  Sciences  (ATP)  Budget  Activity:  #2,  Advanced  Technology  Development 


7.  (U)  ADVANCED  AIRBORNE  RADAR  (SINGLE  PROJECT  LESS  THAW  $10  MILLION  IN  FY  1984) 

A.  (U)  Project  Description:  Conducts  Investigations  of  bletatlc  radar  concepts  Including  operational  requirements 
analysis,  receiver/processor  design,  waveform  selection,  timing  system  accuracy  requirements,  navigation/reference  system 
performance  requirements,  processing  algorithm  development,  signal  processor  performance  and  software  design,  system 
fabrication  and  flight  test  (including  flight  test). 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

1.  (U)  FY  1982  Accomplishments t  Not  Applicabla. 

2.  <U)  PY  1983  Progran:  Not  Applicable. 

3.  (U)  FY  1984  Planned  Program:  Initiate  the  Bistatlc  Synthetic  Aperture  Radar  efforts  to  demonstrate 
feasibility  of  blstntlc  covert  acquisition  and  accurate  cracking  of  fixed  and  mobile  surface  targets.  This  test  system 
will  demonstrate,  under  limited  maneuvering  (3  g's  or  less),  an  on-board,  real-time  bistatlc  capability  with  high  resolu¬ 
tion  synthetic  aperture  radar  at  near  operational  ranges.  Initiate  the  Advanced  Integrated  Reference  System  effort  to 
demonstrate  precision  reference  system  (position,  velocity  and  time)  sensors  to  provide  the  accurate  reference  frame 
required  for  ultra-high  resolution  synthetic  aperture  radar  Imagery.  Emphasizes  development  of  precision  time  standards 
and  a  feasible  approach  for  maintaining  coherent  radar  operation  between  the  separately  located  Illuminator  (transmitter) 
and  aggressor  (receiver)  aircraft. 

(U)  The  major  program  objective  Is  to  develop  a  covert/survivable  ln-weather  strike/  recce  capability  for  the  1990s.  The 
principal  technology  used  is  bistatlc  radar,  where  the  target  is  illuminated  by  a  radar  operating  In  a  sanctuary  while 
the  strike/recce  aircraft  penetrates  and  acquires  the  target  In  a  "listen  only"  mode.  This  technique  allows  effective 
use  of  stealth  technologies,  enhances  surprise  attack,  and  denies  the  enemy  effective  use  of  high  gain  Jamming.  The  FY 
1984  funding  begins  initial  work  to  demonstrate  bistatlc  target  acquisition  and  reference  system  technologies  to  show 
concept  feasibility.  Cost  is  based  on  engineering  estimates  derived  from  experience  on  similar  advanced  development 
programs. 

(U)  The  program  consists  of  four  major  efforts  pursuing  key  technical  areas.  Together  they  will  demonstrate  feasibility 
and  provide  all  necessary  information  for  Full  Scale  Development  of  s  Covert  Strike,  bistatlc  radar,  Bistatlc  radgj* 
technology  feasibility  will  be  demonstrated  by  FY  1988  with  near  term  application  to  strategic  and  tactical  missions 
through  the  addition  of  a  passive  mode  to  Inventory  and/or  advanced  systems. 

(U)  The  Bistatlc  Synthetic  Aperture  Radar  effort  will  demonstrate  the  feasibility  of  blatatlc,  covert  acquisition  and 
accurate  tracking  of  fixed  and  mobile  surface  targets.  The  Advanced  Integrated  Reference  System  effort  will  develop  and 
demonstrate  precision  reference  (position,  velocity,  time)  sensors  to  provide  the  accurate  reference  frame  required  for 
ultra-high  resolution  synthetic  aperture  radar  imagery.  7ull  use  of  the  Covert  Strike  bistatlc  radar  system  necessitates 
early  Investigation  of  weapons  which  will  exploit  this  capability.  The  Weapon  Development  Demonstration  effort  will 
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Investigate  how  advanced  weapon  concepts  such  as  tactical  Munitions  dispensers  with  very  low  radar  cross  sections  can  be 
Integrated  with  the  Covert  Strike  system.  The  final  phase  of  the  program  Is  the  Covert  Strike  Consolidated  Demonstration 
which  provides  a  flight  test  of  the  "full-up"  Covert  Strike  systea. 

5.  (U)  Program  to  Completion:  Complete  design  and  begin  hardware  fabrication  on  the  Blstatlc  Synthetic 
Aperture  Radar  and  Advanced  Integrated  Reference  System  efforts.  Initiate  Ueapon  Development  Demonstration  to  investigate 
how  advanced  weapon  concepts  can  be  Integrated  with  Covert  Strike  to  fully  exploit  Its  covert  capabilities.  This  project 
will  examine  tactical  munitions  dispensers  with  very  low  radar  cross  sections  as  well  as  alternative  launch  and  forget 
missiles.  Feasibility  of  the  Covert  Strike  concept  Is  to  be  proved  by  FY  1988.  At  this  time,  sufficient  technology 
will  have  been  demonstrated  to  permit  application  to  strategic  and  tactical  missions  through  the  addition  of  a  passive 
mode  to  Inventory  (F-15,  F-16,  and  B— IB)  and/or  advanced  aystena.  If  the  Blstatlc  Synthetic  Aperture  Rndnr,  Advanced 
Integrated  Reference  System,  and  Weapon  System  Demonstration  ore  successful,  the  final  phase  of  the  program  (Covert 
Strike  Consolidated  Demonstration)  will  begin  In  FY  1989.  This  provides  a  flight  test  of  the  "full-up"  Covert  Strike 
system  Including  automatic  target  acquisition  and  classification,  ultra-high  resolution  synthetic  aperture  radar 
imagery,  and  weapon  delivery  against  tactical  targets.  The  flight  test  will  be  completed  In  the  4th  quarter  of  FY  1992. 

c.  (U)  Ml lestonea:  Not  Applicable 


100 


137 


/  I  • 


FY  1984  RDm  DESCRIPTIVE  SUMHARY 


Program  Element:  I63106F  Title:  Logistics  R4D  Requirements 

COD  Hiaaion  Area:  #553  -  Engineering  Technology  (ATP)  3udget  Activity:  #6  -Defense-Wide  Miaaion  Support 

1.  (U)  RESOURCES  (PROJECT  LISTING)  (fc  in  thouaanda) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coat 

2940 

TOTAL  FOR  PROCRAM  ELEMENT 

Computer  Technology  for 

0 

0 

5,291 

11,194 

Continuing 

N/A 

2950 

Systems  Design  A  Maintenance 

Dormant  Reliability 

0 

0 

3,896 

8,506 

Cont inuing 

N/A 

Technology  Development 

0 

0 

1,395 

2,688 

Cont inuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Thia  program  will  develop  new  computer-baaed  technologies  that  will 
enable  more  reliable  and  maintainable  weapon  systems  to  be  designed,  and  new  technologies  to  improve  maintenance  and 
support  for  systems  while  reducing  requirements  for  highly  skilled  maintenance  personnel.  Research  casks  will  include 
developing  techniques  to  incorporate  maintenance  and  logistics  factors  into  computer-aided  design,  an  integrated 
maintenance  information  system  that  incorporates  technologies  for  improving  maintenance  diagnostics,  and  digital  software 
architecture  which  will  advance  existing  capabilities  toward  storage  and  retrieval  of  aircraft  design  considerations, 
design  specifications,  manufacturing  methods  and  fabrication  maintenance  instructions.  This  program  will  also  develop 
technologies  to  enhance  the  dormant  reliability  of  weapon  systems,  such  as  smart  weapons  systems,  which  are  being  developed 
and  when  deployed  will  be  placed  in  storage  for  extended  periods  prior  to  actual  use.  During  the  storage  period, 
degradation  of  system  components  may  occur  rendering  the  system  ineffective.  To  avoid  thia,  the  Air  Force  expends  valuable 
resources  for  testing,  inspecting  and  repairing  Che  system  to  ensure  full  utilisation  and  availability.  Research  tasks 
will  perform  study  efforts  to  develop  a  complete  dormant  reliability  data  base  addressing  known  problem  areas,  potential 
problem  areas,  and  current  methods  used  to  reduce  the  effects  of  storage.  Maintenance  handbooks  related  to  dormancy  and 
storage  effects  will  be  developed  from  this  data  base.  Research  efforts  will  also  perform  testing  and  evaluation  of  new 
concepts  thet  will  improve  the  design,  materials,  health  status  monitoring  and  fault  testing  of  wsspona  systems  intended 
for  long  term  storage. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  PE  63106F  is  a  new  start  in  FY  1984. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Hot  Applicable 


Program  Element:  f 63106F 

DOD  Mission  Area:  #553  -  Engineering  Technology  (ATP) 


Title:  Logistics  BAD  Requirements 

Budget  Activity:  #6  -  Defense-Wide  Mission  Support 


5.  (U)  RELATED  ACTIVITIES:  Related  prograai  elements:  62201F,  Aerospace  Flight  Dynamics;  78011F,  Manufacturing 
Technology;  62205F,  Training  and  Simulation  Technology;  and  73751F,  Innovations  in  Education  and  Training;  62702F,  Command, 
Control  and  Comunicationa;  62203F,  Aerospace  Propulsion.  There  is  a  continuing  interface  and  close  coordination  among  the 
Army,  Navy,  and  Air  Force  on  Logistics  research  and  developaient  efforts  to  improve  weapon  systems  reliability  and 
maintainability.  The  Air  Force  Human  Resources  Laboratory  as  the  Air  Force  Systems  Command  Laboratory  focal  point  for 
logistics  systems  research,  closely  monitors  all  significant  research  and  development  being  conducted  by  other  Departawnt 
of  Defense,  National  Aeronautics  and  Space  Administration,  and  industrial  organizations  to  eliminate  redundancy.  The 
Computer  Aided  Design  (CAD)  efforts  have  been  coordinated  with  the  NASA  Integrated  Program  for  Aerospace  Design  (IDAP)  and 
with  the  Department  of  Defense  Manufacturing  Technology  Advisory  Croup  (DOD-MTAC)  through  membership  on  their  CAD/CAM 
subcommittee.  The  CAD  efforts  are  also  fully  coordinated  with  the  Integrated  Computer  Aided  Manufacturing  (1CAM)  Program 
being  accomplished  under  PE  7801 IF. 

6.  (U)  WORK  PERFORfgD  BY:  This  new  program  element  will  be  managed  by  the  Air  Force  Human  Resources  Lsboratory  (AFHRL) , 
Brooks  Air  Force  Base  TX,  through  the  Logistics  and  Human  Factors  Division  (AFHRL/LR),  Wright-Patterson  Air  Force  Base  OH. 
The  initial  work  will  be  performed  by  AFHRL/LR,  the  Air  Force  Wright  Aeronautical  Laboratories  (AFWAL) ,  Wright-Patterson 
Air  Force  Dase  OH  and  the  Rome  Air  Development  Center,  Rome  NY.  Both  projects  will  require  multilaboratory  efforts  with 
specific  laboratory  involvements  varying  from  one  year  to  the  next. 

7.  <U)  PROJECTS  LESS  THAN  <10  MILLION  IN  FY  1984 :  *  \ 

A.  Project:  2940  -  Computer  Technology  for  Systems  Design  an'd  Maintenance.  The  Air  Force  must  develop  technologies  I 
to  improve  the  reliability,  and  maintainability  (RAM)  of” weapon  systems.  This  is  the  best  done  during  the  initial  design  / 
and  development  phases  of  these  systems,  while  the  hardware  design  is  still  flexible.  The  goal  of  this  effort  is  to  / 

enhance  systems  reliability  while  reducing  the  support  complexity  and  requirements  for  skilled  maintenance  personnel.  I 

Currently  the  design  process  for  new  weapon  systems  does  not  have  effective  methodologies  to  consider  RAM  impacts  of  a  / 
hardware  design  concept  during  early  design  stages.  This  design  inability  also  requires  extensive  testing  efforts,  and  / 
typically  extensive  and/or  expensive  predeployment  modifications.  Computer  Aided  Design  (CAD)  techniques  have  helped  / 
reduce  the  design  burden  making  it  possible  to  now  consider  logistics  and  RAM  considerations  during  the  initial  design  / 
phases.  Large  amounts  of  RAM  data  are  available  to  aaaiat  the  design,  but  are  unmanageable  and  not  easily  accessible  if \ 
their  current  uncomputerized  formats.  Starting  in  FV  1984,  this  project  will  develop  methodologies  to  expand  CAD  / 
techniques  to  provide  the  means  for  early  incorporation  of  RAM  considerations  into  the  design  process.  One  task,  / 
Maintenance  and  Logistics  in  Computer  Aided  Design  (MLCAD),  will  develop  analytical  models,  computer  software,  data  bases, 
and  work  procedures  for  including  maintenance  and  logistics  factors  in  the  computer  aided  design  of  systems  and  equipment. 
The  emphasis  will  be  on  the  characteristics  of  equipMnt  which  enhance  supportability  in  the  field;  for  example  improved 
fault  isolation,  reduced  remove/replace  time,  more  efficient  battle  damage  repair,  and  quicker  turn-around  and  se/vicing. 

A  second  task,  the  Integrated  Design  Support  System  (IDSS)  will  develop  a  digital  software  architecture  which  will  advance 
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Program  Element:  #63106F 

DOD  Mission  Area:  #553  -  Enginearing  Technology  (ATP) 


Title:  logistics  RAD  Requirements 

Budget  Activity:  #6  -  Defense-Wide  Mission  Support 


A.  Project:  2940  -  Computer  Technology  for  System*  Design  and  Maintenance.  (Cont.) 

existing  capabilities  for  the  storage  and  retrieval  of  aircraft  design  considerations,  design  specifications,  manufacturing 
methods,  and  fabrication  maintenance  instructions.  This  will  be  accomplished  by  developing  an  integrated  computer  aided 
manufacturing  architecture  so  that  lateral,  as  well  as  vertical,  communications  are  encouraged  and  provided  for  between  the 
different  weapon  subsystem  design  shops  in  a  contracting  organisational  line  structure.  The  digital  information  management 
and  control  disciplines  will  also  be  developed  to  force  designer  consideration  of  preselected  "lessons  learned"  and  require 
predetermined  computerised  coordination  with  other  decision  components  for  any  design  changes.  Ultimately  the  1DSS,  which 
will  be  initially  created  for  each  weapon  system  during  the  computer  aided  design  and  computer  aided  sianufacturing 
processes,  will  be  used  by  the  Air  Force  for  system  logistics  and  maintenance  support.  It  will  provide  a  single  digitised 
data  base  management  and  control  system  for  each  weapon  system  which  will  be  capable  of  supporting  near  real*tlme,  worldwide 
maintenance  engineering  requirements  with  computer  terminals  and  graphic  displays  linked  via  telecommunications  systems. 

B.  Project:  2950  -  Dormant  Reliability  Technology  Development.  The  Air  Force  must  develop  techniques  and 
methodologies  for  guaranteeing  that  weapon  systems  which  have  been  placed  in  storage  for  extended  periods  of  time  will 
function  reliably  when  they  are  withdrawn  from  storage.  The  storage  or  dormant  reliability  of  complex  weapon  systems  such 
as  the  modern  smart  weapons,  cruise  missiles,  etc.,  is  a  formidable  problem  because  periodic  testing  of  these  weapons 
systems  components,  engines,  motors,  etc.,  requires  highly  skilled  maintenance  personnel  and  also  shortens  the  effective 
weapon's  life  by  contributing  to  the  wear  of  various  weapons  system  components.  This  project  will  develop  new  techniques 
for  use  in  the  design  of  systems,  new  materials,  improved  storage  methods  and  non-destructive  testing  techniques,  all  cf 
which  will  reduce  or  eliminate  degrading  factors  associated  with  weapon  system  storage.  New  methodologies  will  also  be 
developed  for  use  in  predicting  and  evaluating  the  reliability  of  weapon  systems  being  removed  from  storage  for  combat  use, 
in  order  to  maximize  the  quick  reaction  capabilities  of  the  Air  Force  through  assured  weapon  system  availability.  Starting 
in  FY  1984  the  initial  research  efforts  will  develop  a  complete  dormant  reliability  data  base  addressing  known  problem 
areas,  potential  problem  areas,  and  current  methods  used  to  reduce  the  effects  of  storage.  Future  efforts  will  then  develop 
design  and  maintenance  handbooks  for  use  by  engineeers  and  technicians  in  reducing  the  impact  of  long  term  storage  on 
weapons  systems.  In  conjunction  with  the  data  base  development,  new  technologies  will  also  be  developed  as  required  for  the 
design,  materials,  health  status  monitoring  and  fault  testing  of  systems  for  dormant  reliability. 

8.  (U)  PROJECTS  OVER  jlO  MILLION  IN  FY  1984:  Not  Applicable 


3  31 


FY  1984  RDTSE  DESCRIPTIVE  SUMMARY 
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Prog ran  Element:  I63202F 

DOD  Mission  Area:  <553,  Engineering  Technology  (ATP) 


Title:  Aircraft  Propulsion  Subsystems  Integration  (APSI) 
Budget  Activity:  <2,  Advanced  Technology  Development 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  in  thousands) 


Project 

Number  Title 


FY  1982  FY  1983 


Actual 


FY  1984 


FY  1985 


Additional 


Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Coats 


TOTAL  FOR  PROCRAM  ELEMENT 


23,013 


21,468 


27,025 


27,178 


Continuing 


Not  Applicable 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED i  This  program  provides  for  the  design,  development,  and  test  of 
new  techniques  aimed  at  successful  propulslon/alrframe  integration  and  compatibility,  and  improved  installed  performance 
in  advanced  aircraft.  The  scope  of  the  program  includes  work  on:  (1)  advanced  inlet,  fan,  power  turbine,  engine 
control  and  nozzle  components;  (2)  Integrated  testing  of  these  components  with  advanced  gas  generators  (l.e..  Joint 
Technology  Demonstrator  engine);  (3)  methods  to  reduce  engine  life  cycle  cost;  (4)  definition  of  engine  inlet/exhaust 
system  installation  design  criteria  and  propulsion  Integration  technologies;  and  (5)  engine  structural  design  criteria 
through  hardware  fabrication  and  test  and  Improved  engine  stealth  characteristics  (infrared  and  radar  cross  section). 
Proper  attention  to  the  efforts  under  this  program  will  provide  aircraft  systems  with  a  potential  for  longer  range, 
higher  cruise  speed  with  lower  specific  fuel  consumption,  surge  power  for  successful  engagements,  high  sortie  rates 
with  reduced  maintenance,  reduced  life  cycle  cost  and  Improved  survivability  in  mission  effectiveness. 

i 

3.  07)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT&E  23,013  21,468  27,875  Continuing  Not  Applicable 

(U)  Basic  FY  84  Program  was  reduced  by  4,114  to  support  higher  priority  programs.  Resulted  in  reduction  in  durability 
testing  to  allow  durability  testing  early  in  the  life  cycle.  Additional  funds,  3,500  in  FY  84  and  9,000  in  FY  85,  were 
added  to  support  DOD  sponsored  initiative  for  Electronic  Reliability  and  Maintainability. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  The  exploratory  development  base  for  this  program  is  provided  by  Aerospace  Propulsion  Program 
Element  62203F,  Materials  Program  Element  62120F,  and  Aerospace  Flight  Dynamics  Program  Element  62201F.  Close  technical 
coordination  is  maintained  with  the  Air  Force  Flight  Dynamics  Laboratory,  Aerospace  Structural  Materials  Program,  Program 
Element  63211F,  and  with  the  Air  Force  Materials  Laboratory.  This  program  is  closely  related  to  the  Advanced  Turbine 
Engine  Cas  Generates  program.  Program  Element  63216F,  which  is  managed  from  the  same  office  and  provides  the  core  gas 
generator  development  efforts.  This  program  is  thoroughly  Integrated  with  the  Navy  component  work  under  Program  Element 
63210(1,  Advanced  Aircraft  Propulsion  Systems,  which  is  developing  compatible  components  for  a  cooperative  Air  Force/Navy 
demonstration  of  advanced  engine  technology.  The  Air  Force  and  the  Navy  currently  have  a  formal  Memorandum  of 
Understanding  covering  efforts  under  the  Joint  Technology  Demonstrator  Engine  (JTUE)  program.  Close  coordination  is 
maintained  with  related  efforts  conducted  by  the  Army  and  National  Aeronautics  and  Space  Administration. 
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Program  Element :  I63202F 

DOD  Mission  Area:  #553,  Engineering  Technology  (ATP) 


Title:  Aircraft  Propulsion  Subsystems  Integration  (APS1) 
Budget  Activity:  >2.  Advanced  Technology  Development 


6.  ( U )  WORK  PERFORMED  BY :  This  program  is  managed  by  the  Air  Force  Aero  Propulsion  Laboratory,  Wrlglit-Patterson  AFB, 

Oil.  The  current  contractors  Involved  In  this  program  and  their  work  areas  are:  Boeing  Military  Alrplace  Co.,  Seattle, 

WA  (Integrated  Propulsion  Systems  Concepts);  Detroit  Diesel  Allison  Division  of  General  Motors,  Indianapolis,  IN 
(Advanced  Fan  Aerodynamics,  Joint  Technology  Demonstrator  Engine,  Reduced  Cost  Concepts);  Garrett  Turbine  Engine  Company, 
Phoenix,  AZ  (Low  Cost  Component  Development);  General  Electric,  Evendale,  OH  (Joint  Technology  Demonstrator  Engine, 
Variable  Cycle  Engine,  Reduced  Cost  Components,  Structural  Methodology);  McDonnell  Douglas,  St  Louis,  MO  ( Inlet /Alrcraf t 
Drag  Investigation,  Propulsion  Simulator);  Pratt  A  Whitney  Aircraft,  West  Palm  Beach,  FL  (Variable  Cycle  Engine,  Struc¬ 
tural  Design  Criteria,  Joint  Technology  Demonstrator  Engine);  and  Teledyne  CAE,  Toledo,  OH  (Low  Coat  Component  Develop¬ 
ment,  Joint  Technology  Demonstrator  Engine,  Structural  Methodology). 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84 :  Not  Applicable. 

8.  (0)  PROJECTS  OVER  $10  MILLION  IN  FY  84: 

( U )  Aircraft  Propulsion  Subsystems  Integration  (APS1) 

A.  (U)  Project  Description:  This  program  provides  for  the  development  and  functional  demonstrations  for  those 
advanced  technologies  which  are  necessary  to  assure  propulsion  and  airframe  compatibility,  and  permit  the  attainment 
of  advanced  performance  objectives  In  future  aircraft  systems.  The  scope  of  this  program  Includes:  (1)  the  development 
of  advanced  components  related  to  Inlets,  fans,  power  turbine,  augmentors,  controls  and  exhaust  nozzles;  (2)  the  overall 
Integration  of  these  components  with  the  basic  advanced  gas  generators  to  form  a  demonstrator  engine  to  define  the  flow- 
path  and  assess  the  durabillty/llfe  aspects  of  the  engine  concepts;  (3)  the  development  of  methods  to  reduce  engine 
life  cycle  costs  by  20-25  percent;  (A)  the  definition  and  verification  of  the  methodology  to  structurally  design, 
analyze,  and  test  turbine  engines  to  achieve  Increased  engine  durability;  and  (5)  the  definition  of  Improved  Inlet/ 
cnglne/exhaust  system  Installation  design  criteria  and  propulsion  Integration  techniques,  and  (6)  the  development  of 
Improved  engine  stealth  characteristics  through  the  reduction  of  Infrared  and  radar  cross  section  signatures.  The  com¬ 
ponents  being  developed  will  provide  the  basis  for  10-20  percent  reduction  In  specific  fuel  consumption,  10-15  percent 
Increase  In  stall  margins,  15-20  percent  reduction  In  engine  weight.  Increased  llfe/durabiii>:y,  15-30  percent  reduction 
In  engine  life  cycle  cost  and  greater  airflow  matching  potential  when  compared  to  the  most  mdern  engines  currently  in 
the  Inventory.  These  benefits  can  be  traded  off  against  one  another  to  meet  the  specific  needs  of  systems  of  Interest. 
This  program  provides  both  the  critical  technology  baseline  for  future  system  development  and  a  source  of  data  for 
ensuring  the  orderly  resolution  of  any  propulsion  system  problems  encountered  with  development  engines. 

B.  (0)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Seven  contractual  efforts,  previously  begun,  have  been  completed.  The 

reduced  coat  program  culminated  with  the  performance  verification  testing  of  selected  components.  These  programs  con¬ 
firmed  that  reduced  cost  components  can  be  successfully  fabricated  and  rig  tested  to  verify  that  components  specifically 
designed  to  reduce  life  cycle  cost  by  10-30  percent  can  withstand  the  engine  operating  conditions.  The  structural  design 
and  development  programs  were  completed  with  comprehensive  environmental  rig  testing  which  will  run  the  selected  com¬ 
ponents  to  full  life.  The  test  results  were  used  to  verify  that  predicted  failure  modes  and  durability  can  be  accurately 
predicted,  verified  and  utilized  In  subsequent  design  practice.  The  Initial  advanced  exhaust  materials  effort  was  com- 
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Program  Element :  I63202F 

DOD  Mission  Areal  fS53,  Engineering  Technology  (ATP) 


Title:  Aircraft  Propulsion  Subsystems  Integration  (APS I) 
Budget  Activity:  w 2,  Advanced  Technology  Development 


pleted  with  an  engine  test  which  provided  an  evaluation  of  the  material  In  a  realistic  slave  engine  environment  as  well 
as  evaluation  of  selected  Infrared  (1R)  suppression  devices.  Advanced  nonaxlsymetrlc  nozzle  assessment  was  completed 
with  evaluation  of  air-to-ground  and  alr-to-alr  application  wind  tunnel  tests.  This  program  provided  the  effects  of 
nozzle  design  op'lons  on  aircraft  drag  reductions.  The  propulsion  simulator  effort  was  completed  and  provided  capabil¬ 
ity  for  more  cost-effective  wind  tunnel  testing.  In  the  Joint  Technology  Demonstrator  Engine  (JTDE)  program  Initial 
performance  testing  was  completed  on  the  first  fully  variable  cycle  JTDE.  This  test  established  the  high  spool/low 
spool  Interactive  effects  as  well  as  the  variable  cycle  effects.  Two  extended  performance/structural  tests  were  com¬ 
pleted  on  the  small  engine  JTDE.  The  Variable  Cycle  Technology  programs  completed  hardware  fabrication  and  preparation 
for  testing  In  a  slave  engine  demonstrator.  In  addition,  current  efforts  Include  (a)  JTDE  Accelerated  Durability 
Assessment  Configuration  (ADAC)  Experimental  Accelerated  Mission  Testing  (XAMT);  (b)  Life  Cycle  Cost/Damage  Tolerance 
Assessment;  and  (c)  Advanced  Exhaust  System  Materials  Demonstration.  The  JTDE  ADAC  XAMT  testing  will  provide  extensive 
durability  assessment  through  severe  testing  In  a  complete  engine  demonstrator.  1'hls  program  will  permit  earlier 
extensive  durability  assessment  of  selected  key  JTDE  component  technologies.  The  Advanced  Exhaust  System  Materials 
program  will  provide  evaluation  of  full  application  of  advance  materials  In  the  augmentor  and  nozzle  culminating  in  a 
slave  engine  test.  The  Life  Cycle  Cost/Damage  Tolerance  Assessment  will  develop  a  damage  tolerant  design  system  and 
provide  a  life  cycle  cost  evaluation  of  It  applied  to  hot  section  components.  Four  new  efforts  were  initiated  In  FY 
82:  (a)  Integrated  Propulsion  System  Control  development,  which  will  develop  the  technology  for  Integrated  control 

systems  with  expanded  aircraft  flight  control  requirements,  (b)  Advanced  Appllcatlons/LCC  Analysis,  which  will  provide 
trade-off  data  to  be  used  In  Identifying  critical  technologies  to  be  demonstrated  In  the  APSl  program  for  the  next 
generation  propulsion  systems,  (c)  Integrated  Propulsion  System  Concepts,  which  will  determine  englne/alrf rame  Integra¬ 
tion  and  compatibility  characteristics  of  highly  Integrated  designs,  particularly  those  applicable  to  V/STOL  and 
stealth  advanced  aircraft,  and  (d)  Engine  Durability  Assessment,  which  will  assess  durability  characteristics  of 
fan/compressors  when  operating  In  conjunction  with  high  pressure  distortion  inlets,  such  as  those  with  low  radar 
cross  section  signatures. 


t 


(2)  (U)  FY  1983  Program:  Efforts  during  this  time  frame  will  continue  to  concentrate  on  the  JTDE  test  assess¬ 

ment  area.  Follow-on  contracts  will  be  awarded  with  Initial  performance  testing  to  be  conducted  on  one  large  engine 
JTDE.  Initial  cycle  endurance  testing  will  be  conducted  on  a  large  engine  and  small  engine  JTDE.  Two  large  engine 
JTDE  Accelerated  Durability  Assessment  Configurations  (ADAC)  will  complete  their  second  Experimental  Accelerated  Mission 
Tests  (XAMT)  using  life  assessment  testing  philosophy  and  a  small  engine  JTDE  ADAC  will  complete  similar  testing. 
Component  selection,  design  and  fabrication  using  damage  tolerant  design  criteria  will  be  completed  on  selected  compo¬ 
nents.  The  propulsion  simulator  for  highly  Integrated  systems  will  be  fabricated  for  wind  tunnel  model  tests.  Piggy¬ 
back  tests  will  be  conducted  for  engine  environmental  data  on  selected  hot  section  components  in  the  Engine  Durability 
Assessment  program.  Fabrication  of  the  advanced  exhaust  system  with  advanced  materials  will  be  completed  In  preparation 
for  high  performance  turbofan  alave  engine  testing.  One  new  effort  will  be  initiated:  Advanced  Augmentor,  to  provide 
technology  transition  into  the  JTDE  of  afterburner  technology  of  advanced  tactical  systems. 


(3)  (0)  FY  1984  Planned  Program  and  Baala  for  FY  1984  RPT4E  Request:  Efforts  during  this  time  period  will 

continue  on  the  JTDE  test  assessment. Emphasis  will  be  placed  on  durability  testing  of  the  XAMT  type,  and  Initial  oper¬ 
ability  testing  at  simulated  altitude  conditions.  Efforts  will  be  Initiated  in  the  reduced  observables  area  (IR  and  RCS 
signatures)  depending  on  outyear  funding.  In  addition,  efforts  will  be  continued  in  the  englne/alrf rame  Integration 
area,  specifically  In  the  advanced  exhaust  nozzle  material  applications  area,  and  the  Integrated  propulsion  system  con— 
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Program  Element :  I63202F  Title:  Aircraft  Propulsion  Subsystems  Integration  (APSI) 

DOD  Mission  Areal  1353,  Engineering  Technology  (ATP)  Budget  Activity:  tl ,  Advanced  Technology  Development 

cepta  area.  Tuo  new  atart  efforts  will  be  initiated:  (a)  Advanced  Exhaust  Nozzle  Technology  Integration,  which  will 
Integrate  advanced  Materials,  thrust  vectoring/ reversing  capabilities,  and  low  signatures  in  exhaust  nozzle  designs 
for  subsequent  engine  test,  and  (b)  Advanced  Material  (Eutectic)  Turbine,  to  demonstrate  llfe/durablllty  of  turbine 
design  for  long  life,  supersonic  cruise  applications.  Work  will  be  performed  in  support  of  DOD  initiative  on  Electronic 
Reliability  and  Maintainability.  Prellalnary  design  and  fabrication  of  a  reliable,  fault-tolerant  engine  control  will 
be  initiated  based  on  earlier  design/trade  study.  Level  II  Joint  Technology  Denonstrator  Engine  (JTDE)  efforts  incorpo¬ 
rating  extended  performance  verification  and  structural/diagnostic  test  and  evaluation  will  be  continued.  Altitude 
performance  assessment  will  be  conducted  on  an  engine  JTDE.  JTDE  Accelerated  Durability  Assessment  Configuration  (ADAC) 
vehicles  will  be  subjected  to  Experimental  Accelerated  Mission  Testing  (XAMT).  A  piggyback  engine  teat  will  provide 
final  verification  of  a  life  cycle  cost  aodel  previously  developed.  Critical  variable  cycle  engine  technology  demon¬ 
strations  will  focus  on  verification  of  operating  characteristics  through  slave  engine  and  rig  tests  at  sea  level  and 
altitude  conditions.  This  request  will  provide  for:  (1)  altitude  performance  test  assessment,  Level  II  structural/ 
diagnostic  test,  extended  performance  characterization  test,  and  life  assessment  testing  of  large  engine  JTUEs, 

(2)  exhaust  system  Infrared  signature  reduction  and  control  concept  model  testing  and  analysis  (3)  piggyback  engine 
test  of  component  designed  for  reduced  life  cycle  cost,  (4)  rlg/envlronmental  test  of  an  advanced  composite  fan  and, 

(5)  continuation  of  integrated  control  system  development  efforts.  Initiation  of  technology  efforts  for  reduced  engine 
observables  (radar  cross  section)  will  be  delayed  due  to  funding  constraints.  The  cost  estimates  for  this  program  are 
based  upon  contractual  commitments  which  extend  through  early  FT  1985  plus  historically  backed  cost  estimates  for  a 
level  of  effort  testing  which  is  Included  in  the  APSI  Five  Year  Flan  as  directed  by  the  APSI  Program  Management  Directive. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Milestones:  Mot  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUltlARY 


Program  Element:  F63203F  Title:  Advanced  Avlonlca  for  Aircraft 

DOD  Mission  Area:  Electronic  and  Physical  Sclencea,  1551  Budget  Activity:  Advanced  Technology  Development.  #2 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

FY  1982 

FY  1983 

FT  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

14,944 

17,201 

25,280 

24,877 

Continuing 

N/A 

666A 

Advanced  Reference  Systems 

3,380 

3,497 

4,604 

2,300 

Continuing 

N/A 

69CK 

Development 

Advanced  Devices 

2.750 

3,500 

6,026 

8,282 

Continuing 

N/A 

69DF 

Advanced  Weapon  Delivery 

6,084 

5,004 

5,550 

4,900 

Continuing 

N/A 

2733 

Advanced  Reconnaissance/ 

2,730 

5,200 

9,100 

9,395 

Continuing 

N/A 

Strike  Radar 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  The  threat  posed  by  the  Warsaw  Pact  la  steadily  Increasing  in 
both  quantity  and  quality.  To  establish  a  capability  to  successfully  contend  with  the  threat  postulated  for  the  mid  to 
late  eighties,  our  forces  require  significant  Improvements  in  the  performance  provided  by  aircraft  avionics.  This  pro¬ 
gram  element  Is  the  principal  Air  Force  source  of  advanced  technology  for  avionics  that  accomplish  the  navigation, 
target  acquisition,  weapon  delivery,  and  fire  control  functions. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY; 

RDT&E  14,944  18,201  22,556  Continuing  N/A 

FY  83  funding  request  reduced  by  Congressional  action.  FY  84  and  FY  85  request  Increased  to  provide  concentrated 
efforts  on  reliability  and  maintainability  for  avionic  systems. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  None 

5.  (U)  RELATED  ACTIVITIES:  The  exploratory  development  for  this  program  1b  PE  62204F,  Aerospace  Avionics.  Efforts 
transitioned  Include  work  on  solid  state  active  aperture  arrays  for  high  reliability  airborne  radars,  a  family  of 
standard  high  speed  analog-to-dlgltal  converters  for  avionics  subsystems,  and  an  advanced  multiple  target  attack  fire 
control  system  using  synthetic  aperture  radar  weapon  cueing.  Additional  work  Includes  the  Integrated  Inertial  Reference 
Assembly  to  satisfy  flight  control,  fire  control  and  navigation  Inertial  sensor  requirements  in  a  single  subsystem. 


Program  Element:  #63203? 

DOl)  Mission  Area:  Electronic  and  Physical  Sciences.  #551 


Title:  Advanced  Avionics  for  Aircraft 

Budget  Activity:  Advanced  Technology  Development.  #2 


6.  (U)  work  PERFORMED  BY:  The  Air  Force  Wright  Aeronautical  Laboratory/Avlonlca  Laboratory  Wright  Patterson  AFB,  OH, 
under  the  overall  management  of  the  Air  Force  Systems  Command,  manages  the  projects  in  the  Advanced  Avionics  for  Air¬ 
craft  program.  Contractors  include:  General  Electric,  Veatlynn,  HA,  and  Binghamton,  NY  (ProJ  69DP,  69CK);  Environmen¬ 
tal  Research  Institute  of  Michigan,  Ann  Arbor,  MX  (ProJ  2733);  Westinghouse  Electric  Corp,  Baltimore,  HD  (ProJ  2733); 
Harris  Corp,  Melbourne,  FL  (ProJ  666A);  and  TRW  Crop,  Lawndale,  CA  (ProJ  666A,  69CK).  An  additional  14  contractors/ 
universities  are  under  contract  for  $10. 2H  of  USD  efforts. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84 

A.  (U)  Project  666A,  Advanced  Reference  System  Development  is  developing  very  accurate  reference  sensors  (gyros, 
accelermeters ,  receivers)  for  cruise  missiles,  strategic  aircraft  and  fighters  to  improve  weapon  delivery  and  stealthy 
operations.  In  FY  82,  work  on  the  Integrated  Inertial  Reference  Assembly  preliminary  design  was  completed.  This 
effort  seeks  to  reduce  by  two  thirds  the  number  of  Inertial  sensors  required  on  fighters.  Increase  mean  time  between 
failures  to  2000  hours  and  decrease  reaction  tine  from  10  minutes  to  3  minutes.  Final  design  and  fabrication  begins 
in  FY  83  and  continues  in  FY  84.  Work  on  the  joint  Air  Force/Navy  development  of  a  high  accuracy  ring  laser  gyro  to 
increase  cruise  missile  strike  capabilities  and  provide  motion  compensation  for  advanced  sensors  will  continue.  The 
Adaptive  Multifunction  Antenna  effort  will  be  completed  in  FY  84.  This  program  provides  the  technology  needed  to 
reduce  the  number  of  antennas  needed  on  fighters  by  sharing  high  anti-jam  antennas  for  multiple  signal  processing. 

B.  ( U )  Project  69CK,  Advanced  Devices,  supports  study  of  key  electronic  devices  to  hasten  transition  from  feasi¬ 
bility  to  systems  application.  Specific  areas  are  chosen  where  Improvements  in  performance,  cost  and  reliability  will 
improve  the  quality,  capability  or  life  cycle  costs  of  Air  Force  systems.  In  FY  82,  the  project  completed  development 
of  measurement  techniques  in  Che  75-110  GHz  frequency  range  for  the  National  Bureau  of  Standards  which  are  critical 
for  future  work  in  the  high  frequency  end  of  the  millimeter  wave  region.  In  FY  83,  work  will  finish  on  an  X-Band 
Coupled  Cavity  Radar  traveling  wave  tube  which  provides  the  performance  of  current  amplifier  chains  while  reducing 
size,  weight,  and  cost  penalties.  Also  ending  is  development  of  a  high  power  gallium  arsenide  IMPATT  combiner.  This 
solid  state  amplifier  offers  significant  advantages  in  weight,  volume,  reliability  and  power  requirements  for  missile 
radar  sensors.  In  FY  84,  work  will  condnue  on  Che  solid  state  phased  array  radar  and  reliable  high  current  power 
supply  which  is  a  critical  element  in  an  advanced  airborne  radar  with  an  order  of  magnitude  improvement  in  reliability. 
Development  of  a  flight  qualified  high  power  agile  laser  source  for  recce/strike  and  electronic  warfare  application 
will  continue.  A  carbon  dioxide  laser  radar  source  for  use  in  laser  radars  and  weapon  system  delivery  applications 
will  continue  in  development.  The  magnetic  bubble,  high  density  memory  system  for  airborne  and  spaceborne  systems 
will  be  completed. 
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Budget  Activity:  Advanced  Technology  Development,  12 


C.  (U)  Project  69DF,  Advanced  Ueapon  Delivery,  laproves  the  nlsslon  effectiveness  of  Air  Force  coabat  aircraft  by 
extending  Che  operational  capability  of  both  alr-to-alr  and  air-to-ground  weapon  delivery  systeaa.  It  develops  sensors, 
coaponents,  subsystems  and  techniques  to  Improve  weapon  delivery  while  enhancing  survivability.  The  work  includes  new 
algorithms  and  integration  techniques  to  reduce  pilot  workload  while  significantly  enhancing  aan/aachlne  Information 
transfer.  In  FY  82  work  was  completed  on  an  advanced  alr-to-alr  alsslla  launch  envelope  (MLE)  algorithm  and  this  proj¬ 
ect's  share  of  the  Integrated  fllght/flre  control  (IF/PC)  system.  The  MLE  work  has  demonstrated  a  252  reduction  In 
out-of-bounds  alsslle  launches  and  a  252  decrease  In  alaaed  alsslle  firing  opportunities.  It  will  be  Installed  In  the 
F-16  Multi-Stage  Improvement  Prograa  aircraft  beginning  in  FY  84.  The  IF/FC  effort  has  demonstrated  Its  expected  3:1 
Increase  In  firing  opportunities  In  alr-to-alr  gunnery.  In  FY  83,  work  on  adapting  the  MLE  algorithm  technology  to 

the  AMKAAM  class  of  missiles  will  be  largely  completed.  In  FY  84,  flight  tests  on  the  Infrared  Search  and  Track  System 
(IRSTS)  will  begin.  The  IRSTS,  combined  with  existing  Intercept  radars,  will  provide  the  Air  Force  with  a  greatly 
Increased  Interception  capability  against  high  speed,  low  radar  cross  section  threats.  Work  on  the  Multiple  Attack 
Concepts  Evaluation  will  continue.  This  effort  uses  Synthetic  Aperture  Radar  and  RF  cueing  as  the  basis  for  a  much 
improved  all-weather  standoff  fire  control  system  for  advanced  air-to-ground  missiles  to  enable  multiple  kills  per 
pass.  Work  also  continues  on  the  application  of  advanced  target  acquisition  sensors  such  as  FLIR,  CO;  laser  radar 
and  millimeter  wave  radar  to  Improved  day/nlght  and  adverse  weather  fire  control. 

D.  (U)  Project  2711,  Advanced  Reconna lssance/Strlke  Radar,  develops  new  radar  system  concepts  for  Improved  relia¬ 
bility,  target  detection,  acquisition,  location  and  classification.  Real  time  radar  signal  processing,  target  detection 
and  classification,  countermeasures  Insensitivity,  passive/active  target  acquisition  and  system  survivability  are  key 
technology  objectives.  This  project  got  undertray  in  FY  82  with  work  on  Low  Probability  of  Intercept  Terrain  Following 
(LP1  TF)  techniques  and  Slow  Ground  Moving  Target  Indication/Location  (SCMTI/L)  analysis  and  simulation.  The  LPI  TF 
effort  offers  enhanced  penetrating  aircraft  survivability  by  substantially  reducing  radiation  coming  from  the  aircraft. 
The  SGMTI/L  efforts  are  exploring  synthetic  aperture  radar  techniques  to  find  targets  which  conventional  MT1  techniques 
miss.  Both  efforts  will  transition  to  the  Monostatic  Integrated  Radar  Demonstration  for  flight  testing.  In  FY  83, 
work  on  the  radar  aided  mlsslon/a lrcrew  capability  exploration  will  conclude  having  evaluated  the  capabilities  provided 
by  different  levels  of  radar  target  acquisition  automation  in  one  and  two  man  cockpits.  In  FY  84,  the  two  major  efforts 
In  the  project.  Monostatic  Integrated  Radar  Demo  and  Solid  State  Phased  Array  Radar,  will  continue.  The  MIRD  effort  Is 
designed  to  flight  test  an  ultra-high  resolution  synthetic  aperture  radar  equipped  with  LPI  TF  and  SCMTI/L  capabilities. 
This  technology  Is  geared  to  satisfy  TAC'a  airborne  tactical  all-weather  Btrlke  operational  requirement  (TAF  COR  304-78) 
The  Solid  State  Phased  Array  Radar  is  being  Jointly  pursued  with  Project  69CK,  Advanced  Devices,  to  provide  the  tech¬ 
nological  foundation  for  an  order  of  magnitude  Improvement  In  radar  system  reliability. 
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FY  1984  RDT6E  DESCRIPTIVE  SUMHARY 


Program  Element:  I63205F  Title:  Plight  Vehicle  Technology 

DOD  Mission  Area:  1553  -  Engineering  Technology  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 

1.  (U)  RESOURCES  (PROJECT  LISTING) :  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  P.30CRAM  ELEMENT 

9,055 

7,301 

15,039 

22,157 

Continuing 

N/A 

2506 

Control  of  Flight 

8,855 

5,801 

6,939 

11,657 

2507 

Vehicle  Equipment 

200 

1,500 

2,800 

2,300 

2978 

Reliability  and  Maintainability 

5,300 

8,200 

for  Flight  Vehicle  Technology 


2.  ( U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  will  develop  new  highly  reliable  and  maintainable 
aeronautical  technologies  for  transition  to  current  and  future  Air  Force  weapon  systems.  Technologies  Investigated 
Include  enhanced  flight  control  and  weapons  delivery  systems  for  Air  Force  fighters,  systems  for  reduced  maintenance 
cost,  increased  aircraft  survlvablllty/rellablllty,  and  systems  for  Increased  aircraft  fuel  ef f lclency/range. 

Fart  of  this  program  develops  the  aeronautical  technologies  to  be  Integrated  and  demonstrated  In  PE  63245F,  Advanced 
Fighter  Technology  Integration  (AFT1),  under  project  2061,  Fighter  Attack  Technology  (AFTI/F-16),  and  Project  2682, 
Short  Takeoff  and  Landing  (STOI.)  Fighter  Technology.  Hardware  and  software  development  of  the  Automated  Maneuvering 
Attack  System  for  the  AFTI/F-16  testbed  aircraft  will  be  completed.  In  PE  63245F  the  technologies  comprising  the 
Automated  Maneuvering  Attack  System  will  be  demonstrated  on  the  digitally  controlled  AFTI/F-16  test  vehicle  to 
validate  the  concept  of  single  seat,  low  altitude,  maneuvering  attack  against  heavily  defended  ground  targets  and 
Increased  firing  opportunities  realizable  In  air-to-air  combat.  Atmospheric  Electricity  Hazards  Protection  system 
criteria  development  will  be  completed  In  preparation  for  actual  ground  test  evaluation  of  these  criteria  on  advanced 
testbed  aircraft.  Initiates  design  of  Integrated  f 1 lght/propulslon  control  system  and  advanced  pilot  vehicle  Interface 
preoram  for  the  ATF  related  STOL  program.  A  separate  project  will  focus  Its  attention  on  Improving  the  reliability 
and  maintainability  of  products  being  developed  within  this  program  element. 

3.  (U)  COMPARISONS  WITH  FT  1983  DESCRIPTIVE  SUMMARY: 

6,675  7,301  9,979  Continuing  N/A 

A.  FY  1982  -  Project  2506,  Control  of  Flight;  2.380K  Increase  In  the  Integrated  Fllght/Flre  Control  ( IFFC)  F-15 
program  due  to  repair  of  damaged  flight  test  hardware  and  Increase  In  flight  test  cost  resulting  from  this  delay. 

FY  1984  -  Project  2978,  Reliability  and  Maintainability  for  Flight  Vehicle  Technology;  5,100K  was  added  to  support 
DOI)  sponsored  Initiative  for  Reliability  and  Maintainability. 
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Prograa  Element:  #63205?  Title:  Flight  Vehicle  Technology 

DOD  Mission  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  prograa  Is  developing  the  Automated  Maneuvering  Attack  System  (AMAS)  and  the  STOL 
control  system  for  demonstration  In  PE  63245F,  Advanced  Fighter  Technology  Integration  (AFTI).  The  AFTI  program. 

In  turn,  provides  technology  options  for  PE  63230,  Advanced  Tactical  Fighter.  The  Advanced  Tactical  Fighter  prograa 
la  expected  to  Incorporate  a  menu  of  advanced  technologies  In  the  design  of  the  next  generation  fighter.  The  Digital 
Flight  Control  System  being  developed  under  this  PE  and  flight  validated  on  the  AFTI  F-16  test  vehicle  under 
PE  63245F  during  FY  1983  is  Jointly  funded  by  Navy.  The  Atmospheric  Electricity  Hazards  Protection  ( AEHP)  program 
Is  a  joint  development  with  the  Army,  Navy,  National  Aeronautics  and  Space  Administration,  Defense  Nuclear  Agency, 
and  the  Federal  Aviation  Administration.  It  will  be  carried  out  In  consonance  with  an  approved  Interagency  Management 
Plan.  The  Integrated  Inertial  Reference  Assembly  (IIRA)  program  Is  jointly  funded  by  the  Air  Force  Wright  Aeronautical 
Laboratories  Avionics  Laboratory  (PE  63203F)  with  the  Avionics  Laboratory  as  lead. 

6.  ( U )  WORK  PERFORMED  BY:  This  program  Is  managed  by  the  Flight  Dynamics  Laboratory,  Wright  Aeronautical  laboratories, 
Wright-Pat  ter  son  Air  Force  Rase,  OH.  Flight  testing  of  the  F-16  testbed  vehicle  will  be  accomplished  at  the  Air  Force 
Flight  Test  Center  under  an  approved  Statement  of  Capability.  The  contractor  Is  Ceneral  Dynamics  Corporation, 

Ft.  Worth,  TX.  The  McDonnell  Douglas  Corporation,  St.  Louis,  MO  Is  the  prime  contractor  for  the  conventional  Integrated 
Fllght/Flre  Control  I  development  on  the  AFTI  F-15  testbed.  The  AEHP  program  is  under  contract  to  The  Boeing  Aircraft 
Company,  Seattle,  WA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project:  2506,  Control  of  Flight.  Exploratory  development  efforts  performed  during  past  years  have  identified 
a  number  of  promising  aeronautical  technologies  that  offer  large  Improvements  in  capability  and  survivability  over 
current  fighter  systems.  In  order  to  provide  systems  developers  the  assurance  needed  to  build  tactical  combat  aircraft 
using  these  advanced  technologies,  the  laboratory  developments  must  be  validated  In  flight.  Project  2506,  Control 
of  Flight,  develops  several  of  these  technologies  for  flight  testing.  An  Integrated  Fllght/Flre  Control  I  system 
was  developed  for  aircraft  equipped  with  a  conventional  flight  control  system  and  flight  tested  on  an  F-15  test 
vehicle.  A  Digital  Flight  Control  System  and  pilot  vehicle  control  and  display  Interfaces  developed  under  the  project 
are  now  being  flight  demonstrated  In  the  Advanced  Fighter  Technology  Integration  F-16  test  vehicle  under  PE  63245F, 
Advanced  Fighter  Technology  Integration  (AFTI).  The  Digital  Flight  Control  System,  In  conjunction  with  additional 
control  surfaces  on  the  AFT1/F-I6  will  provide  Independent  six  degree-of-f reed ora  control  and  the  capability  to  task- 
tailored  the  flight  control  laws  to  the  aircraft  mission.  Additionally,  this  project  will  develop  an  Integrated 
fllght/flre  control  system,  a  Forward  Looking  Infrared  (FLIR)  sensor/trseker,  and  other  technologies  for  Integration 
during  the  Automated  Maneuvering  Attack  System  (AMAS)  phase  of  the  AFTI/F-16  program.  The  Integrated  Flight  Propulsion 
System  and  Advanced  Pilot  Vehicle  Interface  will  be  developed  as  a  part  of  the  STOL  program  and  flight  tested  under 
PK  61245F. 


(I)  (U)  FY  1982  Program:  Development  testing  of  the  conventional  Integrated  Fllght/Flre  Control  Program  on 
the  l'-!5  test  vehicle  culminated  with  a  feat  In  air  weaponry — the  kill  of  a  F-102  drone  from  the  front  quarter  at  a 
rang'  if  5,000  feet  In  maneuvering  flight.  AFTI/F-16  first  flight  was  In  July  1982.  Testing  of  the  Digital  Flight 
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Prog ran  Element:  f 63205F 
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Title:  Flight  Vehicle  Technology 

Budget  Activity:  #2  -  Advanced  Technology  Development 


Control  Systen  developed  under  thla  progran  elenent,  has  net  all  objective*  successfully.  The  Autonated  Maneuvering 
Attack  systen  design  continued  throughout  the  fiscal  year. 

(2)  (U)  FT  1983  Planned  Program:  Developnent  and  fabrication  of  the  Integrated  Fllght/Ftre  Control  systen, 
the  FLIR  sensor/tracker  with  laser  designator,  and  the  helnet  nounted  sight  for  the  Autoaated  Maneuvering  Attack 
Systen  (AMAS)  portion  of  the  F-16  testbed  demonstration  will  continue  throughout  FY  1983.  An  operational  type 
evaluation  will  be  accomplished  by  AF  and  Navy  using  coanand  pilots. 

(3)  (U)  FY  1984  Planned  Program:  Initiate  a  program  in  Integrated  Fllght/Propulslon  Control  to  provide  the 
necessary  controls  and  displays  to  accomplish  a  Short  Taki-off  and  Landing  (8T0L)  capability.  This  technology  will 
directly  support  the  STOL  Fighter  Technology  project  In  PE  63245F,  Advanced  Fighter  Technology  Integration. 

Support  for  the  flight  control  portion  of  the  Integrated  Inertial  Reference  Assembly  (I1RA)  development  will  continue. 
The  11RA  system  is  much  smaller,  more  dependable,  and  more  survlvable  from  battle  damage  than  the  processors  currently 
needed  to  accomplish  navigation  and  weapons  delivery.  Complete  support  of  the  Automated  Maneuvering  Attack  System 
for  the  F-16  test  vehicle. 

B.  Project:  2507.  Vehicle  Equipment.  Atmospheric  Electricity  Hazards  Protection  ( AEHP)  is  the  current  program 
funded  under  this  project.  The  AE11P  program  will  address  the  lightning  and  electromagnetic  Interference  hazards  to 
new  generation  aircraft  caused  by  widespread  use  of  sensitive  microelectronic  systems  and  advanced  composite  materials. 
The  AEHP  program  will  be  conducted  in  two  phases:  Phase  I  will  establish  preliminary  hardening  design  criteria, 
methodology,  selection  and  design  of  hardening  concepts  for  the  testbed  aircraft;  Phase  II  will  demonstrate  optimized 
hardening  measures  of  electrical/electronic  subsystems  on  the  testbed  aircraft. 

(1)  (U)  FY  1982  Program:  Preliminary  design  phase  completed. 

(2)  ( U)  FY  1983  Planned  Program:  The  detail  design  will  be  completed  In  the  AEHP  program.  The  design  will 
Incorporate  criteria  developed  In  the  vulnerability  assessment. 

(3)  (U)  FY  1984  Planned  Program:  Phase  II  of  the  Atmospheric  Electricity  Hazards  Protection  program  will 
begin  In  late  FY  1984.  Phase  II  of  the  program  encompasses  the  design  and  fabrication  of  the  testbed  aircraft 
electronics  with  hardened  advanced  microelectronic  circuitry  and  advanced  composite  structures. 

C.  Project:  2978,  Reliability  and  Maintainability  for  Flight  Vehicle  Technology.  This  project  will  do  the 
analysts,  design,  and  component  testing  to  demonstrate  Improved  system  tolerance  to  faults  and  failures  of  digital 
flight  and  power  control  system  components.  Fault  tolerance  Is  accomplished  by  using  redundant  software  elements 
and  time  staggering  of  these  computer  operations.  Thla  Inherent  self-checking  characteristic  will  demonstrate  the 
effects  of  hidden  software  faults  and  decreased  development  and  testing  time.  It  will  develop  methods  to  use  the 
Inherent  computing  power  of  digital  systems  to  provide  automatic  diagnostics  and  maintenance  action  reporting  which 
will  Improve  reliability  and  reduce  ownership  costs.  The  computational  speed  and  expanded  memory  of  digital  flight 
conimi  systems  will  be  combined  with  predictive  software  techniques  to  enhance  the  system's  ability  to  detect  faulted 
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Program  Element:  f 63205F  Title:  Flight  Vehicle  Technology 

DOD  Mission  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

or  damaged  elements  and  Indicate  how  to  fix  them*  The  ability  to  reconfigure  around  a  faulted  system  to  reduce 
maintenance  time  will  be  demonstrated*  Verification  will  be  accomplished  In  the  AFTI/F-16  and  STOL  Demonstrator 
programs.  The  project  will  develop  software  for  microprocessor  environmental  control  that  will  manage  the  cooling 
distribution  to  individual  assemblies  of  an  aircraft  electronics  suite.  During  the  course  of  a  flight  It  will  direct 
available  coolant  flow  assuring  mission  critical  components  receive  priority  cooling  when  needed.  Selected  electronics 
assemblies  with  a  cooling  distribution  system  using  sensors,  valves,  and  controllers  will  be  test  flown  on  the  AFTl/F-16 
and  STOL  Demonstrator  aircraft.  The  project  will  also  develop  and  test  a  dynamic  diagnostic  function  for  the  Integrated 
Inertial  Reference  Assembly  (IIRA)  to  provide  the  capability  for  detecting  faults  that  cannot  be  found  during  ground 
testing.  An  appropriate  gyro  sensor  and  fault  tolerant  processing  configuration  together  with  software  must  be 
developed  to  isolate  the  faulty  mode  and  provide  the  mechanism  for  detecting  these  failures  ln-flight.  The  gain  In 
system  safety  and  reliability  may  eliminate  the  need  for  aircraft  intermediate  shops  thereby  decreasing  maintenance 
time  and  costs.  Output  will  be  design  guidelines  and  criteria  to  update  military  standards  and  specifications. 

(1)  (U)  FY  1982-1983  Program:  No  activity  In  this  project,  but  other  projects  In  this  program  element 
developing  the  basic  technology  for  which  reliability  and  maintainability  will  be  Improved  by  this  project. 

(2)  (U)  FY  1984  Planned  Program:  Develops  and  tests  Individual  components  to  be  integrated  and  flight  tested 
In  PE  63245F.  Subsystem  and  component  testing  will  be  initiated.  Supports  Integration  of  more  mature  components  and 
software  during  flight  test. 

/ 

B.  (U)  PROJF.CTS  OVF.it  $10  MILLION  IN  FY  1984:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63208F  Title:  Reconnaissance  Senaora/Proceaglng  Technology 

DOD  Mission  Area:  7551  -  Electronic  and  Physical  Budget  Activity:  <2  -  Advanced  Technology  Development 

Sciences  (ATP) 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands): 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  198A 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

A  ,085 

A  ,600 

7,738 

10.A93 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSION  NEED:  Continue  development  of  automatic  real-time  targeting  capability 
for  reconnaissance  and  strike  missions  in  day,  night  and  adverse  weather  conditions  and  In  countermeasure  environments. 
The  emphasis  Is  to  Improve  time  responsiveness  and  capability  of  sensors  and  processing  systems  in  order  to  provide 
real  and  near  real-time  Information  to  tactical  commanders  for  effective  strike  and  surveillance  of  mobile  and  station¬ 
ary  enemy  forces.  The  program  provides  the  technology  base  and  concept  validation  for  advanced  sensor  systems,  with 
both  airborne  and  ground-based  processing,  for  expeditious  detection,  location  and  classification  of  targets  concealed 
by  camouflage,  foliage,  adverse  weather  or  darkness. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

/ 

RDT&E  A, 085  6,383  8,98A  Continuing  N/A 

Procurement  Not  Applicable 

A.  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  Exploratory  development  efforts  are  phased  into  this  program  from  Program  Element  (PE) 
6220AF,  Aerospace  Avionics.  Equipment  developments  from  this  program  are  transitioned  Into  engineering  development 
PEs  such  as  6A710F,  Reconnaissance  Equipment;  632A9F ,  Night  Attack;  6A2A9F,  Night  Precision  Attack  (LANTIRN)  System; 
and  will  provide  the  sensor/processing  technology  for  the  Advanced  Tactical  Air  Reconnaissance  System.  Coordination 
with  the  Array  and  Navy  on  related  advanced  development  work  Is  accomplished  by  direct  liaison  between  corresponding 
levels  of  program  management  and  through  the  Joint  Deputies  for  Laboratories  Sub-Panel  on  Night  Vision.  Joint  Air 
Korce/Navy  testing  Is  planned  to  evaluate  advanced  sensors  for  both  Air  Force  and  Navy  missions.  PE  63727F,  Advanced 
Communication  Technology,  Is  developing  the  associated  Airborne  Imagery  transmission  data  link  required  to  provide 
timely  reconnaissance  Information  to  Tactical  Commanders. 

6.  (II)  WORK  PERFORMED  BY :  Program  management  Is  the  responsibility  of  the  Air  Force  Systems  Command  through  the  Air 
Force  Avionics  Laboratory,  Wrlght-Patterson  Air  Force  Base,  OH,  with  partlclpat Ion  of  the  Rome  Air  Development  Center, 
Crlfflss  AFB,  NY.  Major  contractors  are:  Hughes  Aircraft  Co.,  El  Segundo,  CA,  for  Second  Generation  FLIR  Technology 
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6.  (U)  WORK  PERFORMED  BY:  (Continued) 

Demonstration;  Harris  Corp.,  Melbourne,  FL,  for  ground  based  data  processing  (Data  Handltng/Recordlng  System);  Rockwell 
International  Corp.,  Anaheim,  CA,  and  Honeywell,  Inc.,  Minneapolis,  MN,  for  FLIR  imagery  processing  (Imaging  Sensor 
Autoprocessor) . 

7.  (U)  PROJECT  665A,  Reconnalsance  Senaor/ProcesslnR  Technology  (PROJECT  LESS  THAN  $10  MILLION  IH  FY  1984). 

(a)  (u)  Project  Description:  This  single  project  contains  all  advanced  development  activities  and  provides 

the  technology  base  for  new  and  Improved  reconnaissance  sensors  and  real-time  Imagery  processing  systems.  This 
technology  development  will  provide  a  capability  to  rapidly  detect,  locate  and  classify  moving  and  stationary  targets 
day  or  night  in  adverse  environmental  conditions.  This  capability  Is  critically  needed  to  provide  real-time  and 
near  real-time  reconnal ■  sa  ice  information  to  tactical  commanders  under  fast  moving  battle  conditions  as  well  as  to 
Impiove  strike  mission  pabllity  and  survivability  while  reducing  pilot  workload.  Specific  major  development  efforts 
Include: 

The  Advanced  Target  Acquisition  Sensor  Program  to  demonstrate  and  flight  test  validate  the  Second  Generation  Forward 
Looking  Infrared  (FLIR)  sensor  and  autoprocessor  system.  This  system  provides  twice  the  range  and  target  resolution 
of  current  FLIR  sensors  as  well  as  automatic,  real-time  target  detection  and  classification. 

A  major  data  collection  effort  managed  through  this  project  to  acquire  high  quality  Infrared  Imagery  data  needed  for 
DOD  and  Industry  wide  test  and  evaluation  of  automatic  target  recognizer  systems  and  algorithms.  Both  tower  and 
airborne  data  collection  systems,  using  high  resolution  equipment  developed  by  the  Army,  will  be  employed  to  acquire 
these  data  which  will  be  utilized  by  all  three  Services  and  DOD  contractors  as  a  standardized  Infrared  imagery  data 
base . 

Automatic  target  recognizer  systems  to  replace  manual  lnterpretatlon/exploltatlon  of  reconnaissance  Information. 

This  task  Includes  development  of  an  advanced  autoprocessor  system  bssed  on  technology  developed  for  electro-optical 
Imagery  processing  but  extended  to  have  a  dual  capability  to  automatically  detect  targets  from  radar  data  and  then 
automatically  classify  those  targets  as  to  type  using  Imagery  from  Infrared  (FLIR)  sensors.  This  system  will  use 
Very  High  Speed  Integrated  Circuit  (VHSIC)  technology. 

A  ground-based  Data  Handling  and  Recording  System  for  high  speed,  high  volume  Imagery  processing.  The  system 
will  provide  a  capability  for  near  real-time  exploitation  of  reconnaissance  information  and  will  also  be  equipped  to 
serve  as  a  central  station  for  evaluation  and  comparison  for  competing  automatic  target  recognizer  systems  under  simu¬ 
lated  operational  conditions  for  all  military  applications. 

All-vi  at her  target  detection  radar  with  the  capability  to  automatically  detect  targets  masked  by  camouflage  and  foliage. 
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7.  (U)  PROJECT  665A,  Reconnalaance  Sensor/Processlng  Technology  (PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984)  (Continued) 

(A)  (U)  Project  Description:  (Continued) 

Carbon  Dioxide  laser  systems  which  will  provide  a  significantly  Improved  reconnaissance  mission  capability  as  well 
as  multi-target  tracking  and  multiple  weapons  guidance  capability  for  strike  missions.  This  technology  will  also 
provide  automatic  terrain  following  and  terrain  avoidance  for  low-level  penetration  missions. 

(B)  (U)  Program  Accomplishments  and  Future  Efforts! 

(1)  (U)  FY  1982  Accomplishments:  Continued  Data  Handling  and  Recording  System  development  and  Automatic 
Target  Recognizer  System  development.  Completed  demonstration  of  advanced  focal  plane  array  for  the  Second  Generation 
FLIR  system.  Started  the  Advanced  Target  Acquisition  sensor  program,  and  the  high  quality  Infrared  Imagery  data 
collection  program. 

(2)  (U)  FY  1983  Program:  Continue  development  of  the  Automatic  Target  Recognizer  Systems  Including  Initial 
demonstration  of  an  autoprocessor  using  advanced  algorithms.  Complete  fabrication  and  begin  demonstration  of  the  Data 
Handling  and  Recording  system.  Continue  Brassboard  fabrication  for  the  Advanced  Target  Acquisition  Sensor  Program. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  P.DT&E  Request:  The  Advanced  Target  Acquisition  Sensor 
program  will  continue  under  contract  with  Hughes  Aircraft  Corp,  El  Segundo,  CA.  FY  1984  funding  required  for  this 
effort,  based  on  firm  contractual  agreements,  Is  $3.2  million.  These  funds  will  provide  for  laboratory  and  tower 
testing  of  the  brassboard  system  and  aircraft  integration  In  preparation  for  flight  test  demonstration  In  FY  1985. 
Transition  to  Engineering  Development  will  occur  in  late  FY  1985. 

Development  of  an  advanced  autoprocessor  system,  using  Very  High  Speed  Integrated  Circuit  (VHSIC)  Technology,  will  start 
In  FY  1984.  Planned  FY  1984  funding  for  this  effort  is  $3.1  million  based  on  past  experience  In  developing  autoproc¬ 
essor  systems.  These  funds  will  provide  for  design  and  initial  fabrication  of  a  system  based  or.  technology  developed 
for  electrooptlcal  Imagery  processors  with  the  added  capability  to  process  radar  data  for  target  detection.  This 
effort  is  a  key  VHSIC  Technology  Insertion  program  scheduled  for  completion  In  FY  1986.  Development  of  advanced 
algorithms  for  Automatic  Target  Detection  and  classification  will  also  continue  under  this  effort. 

Advanced  development  of  COj  laser  systems  for  reconnaissance  and  strike  missions  will  start  In  FY  1984.  The  system 
will  build  on  technology  currently  under  development  for  multi-target  track,  multiple  weapons  guldsnce  as  well  ss 
navigation  and  terrain  following  for  manned  and  unmanned  low-level  penetration  mission.  FY  1984  funding  for  this 
effort  and  an  associated  COj  laser  Imagery  data  collection  program  will  be  $1.5  million.  This  program  Is  planned  to 
continue  through  FY  1989,  but  as  technology  Is  successfully  demonstrated,  it  will  be  transitioned  to  appropriate 
Engineering  Development  programs. 
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Program  Element:  I63208F 

DOD  Mission  Area:  #551  -  Electronic  and  Physical 
Sciences  (ATP) 


Title:  Reconnaissance  Sensors/Processing  Technology 
Budget  Activity:  #2  -  Advanced  Technology  Development 


7.  (U)  PROJECT  665A,  Reconnalsance  Senaor/Processlng  Technology  (PROJECT  LESS  THAW  $10  HILLION  IN  FY  1984)  (Continued) 

(B)  (U)  Program  Accomplishments  and  Future  Efforts:  (Continued) 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request:  (Continued) 

Another  new  effort  will  start  developaent  of  special  long  wavelength  radar  which  will  have  the  unique  capability  to 
detect  military  targets  concealed  by  foliage  and  camouflage.  This  system  will  auguaent  electro-optical  sensors  and 
will  provide  a  major  advance  In  all-weather,  long-range  reconnaissance  capability.  Planned  FY  1984  funding  for  this 
effort  Is  $0.3  million.  The  effort  will  continue  through  FY  1987. 


An  effort  to  provide  a  ground-based  Data  Handling  and  Recording  system  under  contract  with  Harris  Corp,  Mllburne,  FL 
will  be  completed  In  FY  1984  with  final  on-slte  checkout  and  acceptance.  The  system  will  provide  the  technology  and 
demonstrate  the  capability  for  near  real-time  (less  than  5  minutes)  exploitation  of  reconnaissance  Information.  It 
will  also  be  used  for  checkout  and  evaluation  of  prototype  automatic  target  recognizer  system  under  simulated  airborne 
conditions.  Funding  In  FY  1984  to  complete  this  effort  will  be  $0.6  million. 


(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

(C)  (U)  Major  Milestones: 

(1)  Complete  Data  Handling/Recording  System  for  Near  Real-time  Reconnaissance 
Data  Exploitation 

(2)  Complete  Advanced  Target  Acquisition  Sensor  Program  to  Flight  Test  Demonstrate 
Second  Generation  FLIR  Sensors 

(3)  Complete  Advanced,  Multi-mode  Automatic  Target  Recognizer  Using  VHSIC  Technology 

(4)  Complete  Initial  C02  Laser  Advance  Development  Effort  for  Reconnaissance  Weapon 
Delivery  and  Navigation 

(5)  Complete  Foliage  Penetration  Radar  Development  for  All-weather  Reconnaissance 

8.  (U)  PROJECTS  OVER  $10  HILLION  IN  FY  1984:  Not  Applicable. 


Date 

June  1984 

July  1985 

September  1986 
April  1986 

March  1987 
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FY  1984  RDT&E  DESCRIPTIVE  SUHMARY 


Program  Element:  #632 IIP  Title:  Aerospace  Structure*  and  Materials 

DOD  Mission  Areal  1553  -  Engineering  Technology  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 

1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

18,497 

22,545 

22,762 

16,485 

Continuing 

N/A 

69CU 

Advanced  Composites 

6,727 

8,045 

6,962 

2,985 

486U 

Advanced  Metallic  Structures 

6,400 

7,100 

8,500 

8,000 

2100 

Laser  Hardened  Materials 

5,370 

7,400 

7,300 

5,500 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  la  the  only  Air  Force  program  which  demonstrates  the 
application  of  new  materials,  advanced  structural  design  concepts,  new  fabrication  technology,  and  hardening  techniques 
against  high  energy  laser  threats  to  Air  Force  systems,  subsystems,  and  components.  Metallic,  nonmetal 1 lc ,  and  laser 
hardened  structures  and  components  are  designed  and  fabricated  with  advanced  materials  and  new  design/fabrication 
technology  and  tested  to  complete  the  technology  validation  process.  The  result  Is  a  demonstrated  capability  with 
Improved  structural  Integrity,  damage  tolerance,  and  durability,  ready  for  weapon  systems  application.  Direct 
benefits  are  reduced  systems  cost,  weight  and  technical  risk  along  with  Increased  systems  performance  and  survivability. 

3.  (0)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY : 

19,427  23,545  25,610  Continuing  N/A 

The  difference  In  the  FY  1984  estimate  is  due  to  reduced  effort  In  projects  486U  and  69CW.  The  Vlsco-elastlc 
Damping  for  Space  Structures  program  and  the  Powder  Aluminum  Technology  program  In  project  486U  were  reduced  by  S1.2M. 
The  remaining  $I.7M  difference  la  attributable  to  deletion  of  programs  In  the  optical  surveillance  structure  program, 
the  survivable  maneuvering  satellite  structures  effort,  selected  carbon/csrbon  efforts,  and  the  advanced  strategic 
missile  structures  program. 

4.  (U)  OTHER  APPROPRIATION  FUNDS :  Not  applir  hie. 

5.  (U)  RELATED  ACTIVITIES:  Coordination  with  other  Department  of  Defense  and  governmental  activities  Is  maintained 
under  strong  guidance  of  the  Office  of  the  Secretary  of  Defense's  technical  staff.  Activities  such  as  the  Trl-Servlce 
Metal-Matrix  Composite  Steering  Group,  the  Trl-Servlce  Laser  Hardening  Materials  and  Structures  Working  Group,  and 
bi-annual  Department  of  Defense  Materials  and  Structures  Conference  foater  development  of  a  strong,  nonredundant 
program.  Close  relationships  are  maintained  with  the  National  Aeronautics  and  Space  Administration  In  areas  of 
mutual  Interest.  This  program  element  is  meshed  with  portions  of  the  Air  Force  Manufacturing  Technology  Program 
(Program  Element  7801  IF),  with  results  of  each  program  element  feeding  the  other;  with  Aerospace  Flight  Dynamics 
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Budget  Activity:  #2  -  Advanced  Technolog 


Development 


(Program  Element  62201F),  Materials  (Program  Element  62102F),  and  Aerospace  Propulsion  (Program  Element  62203F)  each 
of  which  provide  the  basic  technology  for  further  development  within  this  program  element.  It  also  Interfaces  with 
the  Advanced  Radiation  Technology  (Program  Element  63605F)  and  Satellite  Systems  Survivability  (Program  Element 
63438F)  programs  which  support  and  benefit  from  the  laser  hardened  materials  effort.  Due  to  the  universal  nature  of 
materials  and  structures  and  their  application,  this  program  element  has  potential  application  for  essentially 
every  major  Air  Force  acquisition  program. 


6.  (U)  work  performed  BY:  This  program  Is  managed  by  the  Air  Force  Wright  Aeronautical  Laboratories'  Flight  Dynamics 
and  Materials  Laboratories,  xVlght-Patterson  Air  Force  Base,  OH.  The  major  contractors  of  the  program  Include: 

General  Electric  Company,  Evendala,  OH  and  Philadelphia ,  PA;  Raytheon  Corporation,  Waltham,  MA|  TRW,  Inc.,  Redondo 
Beach,  CA;  Vought  Corporation,  Dallas,  TX;  McDonnell  Douglas,  St.  Louis,  MO,  Long  Beach,  CA,  Huntington  Beach,  CA; 
Lockheed  Aircraft,  Marietta,  CA;  and  Northrop  Corporation,  Hawthorne,  CA;  The  Boeing  Company,  Seattle,  WA;  and  Rockwell 
International  in  Los  Angeles,  Seal  Beach,  and  Canoga  Park,  CA;  United  Technologies,  West  Palm  Beach,  FL. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project:  69CW,  Advanced  Composites.  This  project  develops  and  validates  advanced  organic  matrix  composite 
structural  materials  for  Air  Force  weapons  systems  and  aerospace  applications.  The  lightweight,  high  stiffness  and 
strength,  and  tallorablllty  of  the  properties  of  advanced  composites  provide  unique  capabilities  and  high  likelihood 
of  being  a  key  technology  necessary  for  meeting  many  Air  Force  requirements  Including  runway  Independence,  greater 
range  and  payload  capability,  unique  mission  performance  abilities  such  as  low  observables,  lower  fuel  usage,  and 
reduced  cost  of  operation  and  maintenance.  The  project  has  two  overall  objectives:  (1)  engineering  materials 
development,  and  (2)  component  validation.  Over  the  next  10  years,  the  output  of  this  project  Is  expected  to  make 
composite  structures  less  costly  than  metal  Items,  while  providing  significantly  Increased  design  and  performance 
options  for  aircraft,  missiles,  and  satellites.  The  MX  composite  deployment  module  demonstration  was  completed  In 
FY  1982,  providing  up  to  30  percent  weight  savings  and  10  percent  cost  Savings,  and  transitioned  to  the  MX  system. 

The  MX  composite  Stage  IV  completed  structural  validation  In  FY  1982.  The  composite  satellite  component  structure 
replacement  program  completed  structural,  dynamic  and  operational  performance  testing  In  FY  1982  with  18  percent 
weight  reduction  and  reduced  vibration  levels.  Four  of  the  components  transitioned  to  the  GPS  satellite.  The  aircraft 
wlng/fuaelage  durability  program  continued  to  validate  improved  fatigue  life  characteristics  and  the  damage  tolerance 
program  was  started  In  FY  1982.  It  will  demonstrate  the  damage  Insensitivity  of  graphlte/epoxy  composite  structures 
In  FY  1983.  Radar  absorbing  structures  will  be  developed  starting  In  FY  1983  with  order  of  magnitude  cross  section 
reduction,  reduced  weight,  and  demonstrated  durability  and  damage  tolerance  for  operational  aircraft  application. 
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Title:  Aerospace  Structures  and  Materials 

Budget  Activity:  12  -  Advanced  Technology  Development 

B.  Project:  486U,  Advanced  Metallic  Structures.  This  project  provides  for  the  design,  fabrication,  test,  and 
evaluation  of  aircraft  primary  and  secondary  structures  using  new  metallic  concepts  such  as  metal-matrix  composites, 
advanced  powder  metallurgy,  and  improved  metal  alloys.  Seduced  acquisition  and  maintenance  costa.  Increased  structural 
Integrity,  new  mission  capabilities,  and  more  efficiently  performing  systems  are  the  objectives.  Major  assemblies 
such  as  wing  carry-through  structures,  fuselage  sections,  wing  structures,  and  others  are  built  and  tested  to  demon¬ 
strate  that  advanced  technology  can  satisfy  these  objectives.  The  project  was  Initiated  In  1971  to  address  structural 
problems  existing  with  operational  aircraft  and  has  been  continued  to  demonstrate  that  new  technology  can  significantly 
Improve  the  structural  integrity,  performance  capability,  and  reduce  overall  costs  of  current  and  future  Air  Force 
systems.  It  Is  the  primary  program  supporting  the  Department  of  Defense/Congresslonally  directed  programs  In  metal- 
matrix  technology.  Fabrication  of  advanced,  reinforced  titanium  fan  blade*  began  In  #Y  1982,  Thai*  have  lower 
weight  (15-30X)  and  are  projected  to  have  higher  tip  speeds  than  state-of-the-art  blades  with  no  mid-span  damping 
shroud.  Results  of  future  engine  evaluation  of  these  blades  are  expected  to  show  both  higher  thrust-to-welght 
perfomane  and  a  concurrent  improvement  in  specific  fuel  consumption.  Evaluation  and  engine  testing  began  In 

FY  1982  for  eutectic  high  pressure  turbine  blades  that  will  have  an  operating  temperature  about  250*F  greater  than 
current  blades  for  Improved  engine  thrust  and  efficiency.  Structural  verification  of  advanced  powder  metallurgy 
aluminum  alloys  will  begin  In  FY  1983.  These  materials  offer  the  potential  for  a  20  to  30  percent  lmprovment  In 
strength  and  stlf fness-to-welght  ratios.  Metal-matrix  composite  programs  In  aluminum,  two  sheet  fiber/ titanium 
matrix  design  development,  and  missile/  space  structures  payoff  continued  through  FY  1982.  Demonstration  of  full-scale 
metal-matrix  aircraft  wing  and  missile  body  structures  also  continued  throughout  FY  1982.  For  FY  1983,  lower  coat / 
higher  reliability  operational  aircraft  components  will  complete  detailed  design  and  enter  fabrication.  Aluminum 
and  titanium  metal-matrix  composite  programs  will  continue  In  FY  1983  with  aluminum  metal-matrix  missile  and  aircraft 
demonstration  parts  entering  detailed  design  and  fabrication.  The  powder  aluminum  demonstration  program  will  complete 
design  In  FY  1983.  An  effort  to  provide  Integral  vlsco-elastlc  damping  of  space  system  structures  has  been  initiated 
In  FY  1983.  For  FY  1984,  the  metalmatrlx  structures  fabricated  In  FY  1983  will  enter  testing.  Fabrication  of 
powder  aluminum  parts  will  also  begin  In  FY  1984. 

C.  Project:  2100,  Laser  Hardened  Materials.  This  project  develops  materials  and  concepts  that  reduce  the 
vulnerability  of  Air  Force  systems  to  laser  damage.  Ic  addresses  hardening  of  representative  critical  components  and 
subsystems  of  all  type  systems,  Including  aircraft,  satellite,  missiles,  sensors,  and  personnel.  In  FY  1982,  successful 
subscale  and  full  scale  hardened  satellite  electro-optical  components  were  tested  against  continuous  wave  and  pulsed 
lasers.  Programs  to  harden  PAVE  TACK  and  LANTIRN  against  laser  threats  were  Initiated.  The  FY  1983  project  will 
continue  the  satellite  component  effort  to  demonstrate  higher  hardening  levels  and  extend  the  technology  to  Include 
multtple  wavelength  and  pulsed  lasers.  A  hardened  forward  looking  infrared  sensor  component  demonstration  and  a 
flight  teat  evaluation  of  an  AIM-9L  with  hardened  sensor  optics  will  be  Initiated.  Personnel  protection  concepts 

will  also  be  selected.  Flight  demonstration  of  space  defense  materials  systems  concepts  will  be  accomplished.  The 
FY  1984  program  will  continue  satellite  and  missile  hardening  development  and  demonstrations,  and  Initiate  flight 
test  of  the  laser  hardened  seeker  technology  demonstrator.  The  personnel  eye  protection  program  will  Include  human 
engineering  evaluatlona. 

8.  (U>  PROJECTS  OVER  $10  MILLION  IH  FY  1984:  Not  applicable. 
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FY  1984  RDT6E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63215F _  Title:  Aviation  Turbine  Fuel  Technology 

DOD  Mission  Area:  <553  -  Engineering  Technology  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM 

ELEMENT  6,486 

8,699 

5,042 

7,092 

Continuing 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF 

ELEMENT  AND  MISSION 

NEED:  Hardware 

:  testing 

In  this  Program  Element  will 

validate 

aviation  turbine  fuel  specifications  for  fuels  derived  from  low  quality  petroleum  crudes  and  non-petroleum  sources 
such  as  shale  oil,  tar  sands  and  coal.  The  program  will  concentrate  on  the  hardware  (aircraft  and  ground  support 
equipment)  implications  of  the  transition  to  non-petroleum  fuels.  The  program  provides  the  Research.  Development, 
Test  and  Evaluation  (RDT&E)  basis  for  the  first  operational  use  of  shale  fuel  in  the  Air  Force  Operational 
Validation  Program  and  is  a  part  of  the  DOD  program  to  utilize  fuels  incentivlzed  by  the  Energy  Security  Act 
of  1980.  This  program  supports  the  need  to  assure  both  availability  of  aviation  fuel  and  a  domestic  source  for 
such  fuels. 

3.  (U)  COMPARlSiON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

6,486  8,699  8,465  Continuing  N/A 

FY  1984  estimate  has  been  reduced  by  3,027  resulting  in  decreased  scope  of  test  programs.  Large  scale  advanced 
tactical  fighter  (ATF)  engine  gas  generator  testing  using  fuel  derived  from  shale  oil  and  broadened  specification 
petroleum  fuel  has  been  deleted. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  (5  in  thousands) 


7  30 


-4  * 


ul 


Not  Applicable 


Program  Element :  >63215? _ 

DOD  Mission  Area:  #553  -  Engineering  Technology  (ATP) 


Title:  Aviation  Turbine  Fuel  Technology 

Budget  Activity:  #2  -  Advanced  Technology  Development 


5.  (U)  RELATED  ACTIVITIES:  This  program  supports  the  Air  Force's  Operational  Validation  Program  (Program  Element 
71112F)  which  will  use  only  shale  derived  Jet  fuel  at  two  Air  Force  bases.  It  extends  the  work  of  Program 
Element  62203F,  Aerospace  Propulsion.  This  program  and  the  companion  exploratory  development  programs  In  PE  62203F 
are  coordinated  with  National  Aeronautics  and  Space  Administration  (NASA),  Department  of  Energy  (DOE),  Army  and 
Navy  programs.  NASA  Is  conducting  cooperative  planning  with  the  Aero  Propulsion  Laboratory  to  assure  the  military 
and  civilian  synthetic  fuels  efforts  are  complementary.  The  Army,  Navy  and  Air  Force  synthetic  fuels  programs  are 
coordinated  through  the  Under  Secretary  of  Defense  for  Research  and  Engineering.  Test  fuel  planning  in  cooperation 
with  the  DOE  Is  being  coordinated  through  the  Office  of  the  Secretary  of  Defense.  Test  fuels  acquisition,  trans¬ 
portation  and  storage  Is  being  managed  by  the  Defense  Fuel  Supply  Center  of  the  Defense  Logistics  Agency. 

6.  (U)  WORK  PERFORMED  BY:  The  work  Is  managed  and  performed  by  the  Aero  Propulsion  Laboratory,  Wrlght-Patterson 
Air  Force  Base,  OH.  The  majority  of  the  effort  will  be  conducted  under  contracts  to  qualified  bidders.  Current 
contractors  are:  General  Electric  Engine  Group,  Evendale,  OH;  Pratt  and  Whitney  Aircraft  Croup,  Government 
Products  Division,  West  Palm  Beach,  FL;  Boeing  Military  Airplane  Co.,  Seattle,  WA;  General  Dynamics,  Fort  Worth 
Division,  Fort  Worth,  TX;  Solar,  San  Diego,  CA;  and  AlResearch,  Phoenix,  AZ. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

(U)  Project:  (2480  -  Aviation  Turbine  Fuel  Technology) 

A.  (U)  Project  Description: 

-  This  project  will  provide  the  basis  to  develop  a  new,  flexible,  cost  effective  aviation  turbine  fuel 
specification  for  fuels  developed  from  lower  quality  petroleum  (1986)  and  from  other  hydrocarbon 
feedstocks  such  as  shale,  tar  sands,  and  coal  (1990). 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments: 

Testing  with  six  different  petroleum  test  fuels  was  completed  In  Air  Force  Inventory  hardwate 
(combustors,  turbines,  and  afterburners).  A  freeze  point  relaxation  study  was  contracted  with 
first  Indications  that  specification  changes  In  freeze  point  are  possible.  Testing  of  shale 
derived  fuels  In  combustors  and  turbines  was  completed.  These  preliminary  tests  have  shown 
that  shale  refined  to  current  specifications  poses  no  problems. 


» 


c 

8.  (U) 


A' 


(2)  (U)  FY  1983  Program: 

-  Complete  fuel  system,  engine  and  flight  assurance  testing  of  shale  derived  turbine  fuel.  Define 
procurement  specification  for  operational  shale  derived  fuel.  Determine  the  effects  of  broadened 
specification  fuels  on  A/C  auxiliary  power  units.  Complete  fuel  effects  evaluation  of  advanced 
turbine  engine  hot  section  components.  Initiate  studies  of  jet  fuel  produced  from  tar  sands. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAE  Request: 

Complete  studies  to  define  optimum  specification  requirements  for  fuel  derived  from  low 
quality  petroleum  crudes.  Continue  studies  of  fuel  produced  from  tar  sands.  Initiate  turbine 
engine  performance/durabillty  assessment  for  broadened  specification  petroleum  derived  fuel. 

Cost  estimates  are  based  on  historical  data  for  component  and  engine  testing. 

(4)  (U)  Program  to  Completion: 

This  project  will  continue  to  support  the  Air  Force's  Operational  Validation  Program.  The  project 
will  result  in  a  broadened  specification  for  fuels  developed  from  low  quality  petroleum 
crudes  In  1986  and  a  more  comprehensive  specification  Including  synthetic  fuels  by  1990. 

This  Is  a  continuing  program. 

.  (U)  Major  Milestones: 

Not  Applicable. 

PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

Not  Applicable. 


^2  ICI 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63216F 

DOD  Mission  Ares:  #553,  Engineering  Technology  (ATP) 
1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

Nunber 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

33,278 

30,979 

Title:  Advanced  Turbine  Engine  Gaa  Cenerator  ( ATECC ) 
Budget  Activity:  #2,  Advanced  Technology  Development 


FY  1984  FY  1985  Additional 

Estimate  Estimate  to  Completion 


Total 

Estimated 

Costs 


26,905  25,397  Continuing 


Not  Applicable 


2.  (U)  BRIEF  DESCRIPTION  OF  PROCRAM  ELEMENT  AND  MISSION  NEED:  This  program  ensures  that  there  Is  a  continuous  develop¬ 

ment  and  demonstration  of  the  moat  advanced  turbine  engine  high  pressure  core  components.  Advanced  compressors,  com¬ 
bustor  and  high  pressure  turbines  are  Integrated  Into  gas  generators  in  which  the  durability,  cost  and  performance 
aspects  of  these  core  engine  technologies  can  be  assessed.  A  building  block  approach  1b  utilized  to  systematically 
assess  both  the  Independent  component  characteristics  and  the  Interactive,  interdependent  component  characteristics 
under  the  most  realistic  operating  environment.  This  critical  Integrated  hardware  demonstration  enhances  the  early 
low  risk  transition  of  these  technologies  to  engineering  development.  Advanced  aircraft  and/or  growth  aircraft  systems 
are  dramatically  affected  by  propulsion  related  capability  such  as  durability,  reliability,  life  cycle  cost  and  perfor¬ 
mance.  These  features  are  directly  translated  to  thrust/weight ;  specific  fuel  consumption  at  cruise  and  In  afterburner; 
stallfree  operation;  matched  cycle  performance  within  a  mission  envelope;  ease  of  maintenance;  lower  acquisition  cost; 
and  Increased  rellablllty/durablllty.  Proper  attention  to  these  propulsion  features  will  ensure  that  advanced  aircraft 
systems  can  achieve  longer  range,  higher  payload,  Increased  maneuverability,  increased  sortie  rate  and  improved  opera¬ 
bility. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT&E  33.278  30,979  33,128  Continuing  Not  Applicable 

(U)  FY  84  Program  was  reduced  to  support  higher  priority  programs.  Resulted  in  reduction  In  durability  testing  to  allow 
durability  testing  early  In  the  life  cycle. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  Gas  generator  and  other  engine  component  feasibility  and  practicality  Is  demonstrated 
Initially  In  Exploratory  Development  under  Program  Element  62203F,  Aerospace  Propulsion.  The  other  engine  subsystems 
such  as  fans,  controls  and  afterburners  which,  when  added  to  the  basic  gas  generator  complete  the  engine,  are  demon¬ 
strated  In  advanced  development  under  Program  Element  63202F,  Aircraft  Propulsion  Subsystems  Integration  (APSl). 

Close  coordination  will  be  continued  with  the  Navy,  Army  and  NASA  to  ensure  that  resources  are  effectively  utilized 
for  common  needs.  Current  and  planned  development  efforts  by  the  Navy  Advanced  Propulsion  Program  (63210N),  the  APSI 
Program  (63202F),  Turbine  Fuel  Technology  Program  (63215F),  Materials  Laboratory  (62102F,  78011F)  and  Flight  Dynamics 
Laboratory  (63211F)  directly  complement  ATECC  effort. 


Title:  Advanced  Turbine  Engine  Gas  Generator  (ATEGG) 
Budget  Activity:  #2,  Advanced  Technology  Development 


Program  Element:  ff.32 16F 

DOD  Mission  Area:  #553  ,  Engineering  Technology  (ATP) 


6.  (U)  WORK  PERFORMED  BY:  The  program  is  managed  by  the  Aero  Propulsion  Laboratory,  Wright-Pat terson  Air  Force  Base, 
Oil.  Five  turbine  engine  contractora  are  currently  Involved  In  this  effort:  The  Detroit  Diesel  Allison  Division  of 
General  Motors,  l ml lanapol is ,  IN;  Teledync  CAE,  Toledo,  OH;  General  Electric,  Evendale,  OH;  Pratt  and  Whitney,  West 
Palm  Beach,  KL;  and  Garrett  Turbine  Engine  Co.,  Phoenix,  AZ. 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8 .  ( U )  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  Advanced  Turbine  Engine  Gas  Generator  (ATECG) 

A.  (U)  Project  Description:  This  Advanced  Development  Program  will  ensure  that  turbine  gas  generator  technology 
Is  available  to  meet  the  requirements  of  future  aircraft  propulsion  systems.  To  ensure  that  these  needs  can  be  met 
requires  a  better  definition  of  the  engine's  operating  environment;  advanced  designs  that  maximize  the  trade-offs 
between  performance  and  life  characteristics  within  this  environment;  and  effective  test  and  measurement  techniques 
to  verify  tills  capability.  The  "an  generator  is  the  basic  building  block  of  the  engine  and  it  consists  of  a  compressor, 
a  combustor,  and  a  turbine  tr.  power  the  compressor.  The  objective  of  this  program  is  to  provide  the  continued  evolution 
of  the  most  advanced  core  engine  technologies  (compressors,  combustors,  and  high  pressure  turbines)  into  an  advanced 
gas  generator  in  which  the  performance,  cost  and  durability  aspects  can  be  assessed  in  a  real  engine  environment. 

This  critical  hardware  demonstration  will  enhance  the  early  low  risk  transition  of  these  technologies  to  engineering 
development  where  they  can  be  applied  to  growth  systems  and/or  new  systems.  The  technologies  are  scalable,  flexible, 
and  applicable  to  a  wide  variety  of  potential  systems  applications.  Flight  size,  flight  weight  gas  generators  are 
initially  tested  to  define  flow  path  characteristics.  Once  the  flow  path  has  been  characterized  and  mechanical  Integ¬ 
rity  verified,  the  gas  generators  are  subjected  to  accelerated  life  testing  to  characterize  the  structural  aspects  of 
the  advanced  component  designs.  New  component  technologies  are  introduced  on  a  step-by-step  basis  so  that  their  indiv¬ 
idual  performance/st ructural  characteristics  can  be  assessed  and  so  that  the  relationship  (effect)  of  the  new  component 
on  other  components  and  the  integrated  gas  generator  can  be  accurately  assessed. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  During  this  time  period,  three  new  gas  generator  designs  completed  initial 

flow-path  definition  testing.  A  total  of  seven  major  gas  generator  builds/tests  were  accomplished.  Large  engine  gas 
generator  efforts  focused  on  the  assessment  of  high-through-flow  (HTF)  gas  generators.  Two  large  engine  gas  generator 
designs  completed  a  maturation  process  which  includes  comprehensive  flowpath  documentation  and  durabl 1 1 ty/ 1 1 f e  testing. 
Specific  efforts  included:  (a)  turbine  vane  environmental  characterization  testing,  accelerated  mission-type  durability 
testing,  and  fabrication  and  test  of  a  HTF  gas  generator  at  one  contractor;  (b)  initial  test  of  a  new  HTF  gas  generator 
and  structural  testing  of  an  advanced  combustor  (four  lifetimes  when  compared  to  current  operational  combustor)  at  a 
second  contractor;  and  (c)  turbine  environmental  characterization  testing  including  up  to  800  durability  cycles,  and 
HTF  compressor  fabrication  at  a  third  contractor.  All  large  engine  contractors  fabricated  additional  hardware  needed 
for  extended  structural  tests  of  gas  generators  and  initiated  installation  of  additional  structural  instrumentation. 
Sii.il  I  engine  gas  generator  efforts  were  aimed  at  the  initial  flowpath  testing  on  a  new  gas  generator  with  a  three-stage 
compressor,  vaporizer  plate  combustor,  and  high  rim  speed  turbine.  Tills  n*w  gas  generate)',  represents  a  25  percent 


Program  Element:  f 63216F 

DOD  Mission  Area:  #553,  Engineering  Technology  (ATP) 


Title:  Advanced  Turbine  Engine  Cas  Generator  (ATEGC) 
Budget  Activity:  #2,  Advanced  Technology  Development 


reduction  in  stagea/parta  and  a  three-fold  Increase  in  life  compared  Co  current  small  engine  gas  generators. 

An  environmental  characterization  test  was  conducted  on  a  small  gas  generator  to  determine  the  effects  of  variable 
cooling  on  the  high  pressure  turbine.  During  this  time  period,  additional  hardware  fabrication  was  completed  to 
support  high  risk  s t ructurai/durabl 11 ty  testing. 

(2)  (U)  FY  1983  Program:  During  this  period  a  major  program  milestone  will  be  accomplished;  Three  ATEGG 
contractors  will  achieve  a  dual  gas  generator  test  effort,  utilizing  one  core  engine  to  assess  the  most  advanced  new 
components  under  the  ATEGG  Task  I  Flowpath  effort  and  a  second  more  mature  test  vehicle  to  assess  the  durability  of 
advanced  concepts  under  the  ATEGC  Task  II  structure  effort.  Three  contractors  will  be  conducting  accelerated  life 
testing  on  gas  generators.  Specific  large  engine  efforts  will  include:  (a)  turbine  vane /combustor  accelerated  life 
testing  Including  up  to  3,000  thermal  cycles,  and  the  Initial  test  of  a  high  through-flow  gas  generator  at  one  con¬ 
tractor;  and  (b)  accelerated  life  testing  of  an  advanced  dual-wall  combustor  (A  x  life  improvement)  and  a  monocrystal 
turbine,  and  perf ormance/structurai  testing  of  a  five-stage  high- through-flow  compressor  gas  generator  at  a  second 
contractor.  Small  engine  gas  generator  efforts  will  include;  (a)  turbine  vane/combustor  environmental  characterization 
and  life  testing,  and  component  deslgn/lntcgratlon  of  an  Improved  three-stage  axlal-centrlfugal  compressor  at  one  con¬ 
tractor  and  (b)  f abrlcatlon/assembly  of  an  advanced  two-stage  gas  generator  utilizing  a  single-stage  centrifugal  com¬ 
pressor  at  a  second  contractor. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Three  ATEGC  contractors  will  be  conduc¬ 
ting  extensive  accelerated  life  tests.  This  structural  testing  will  provide  increased  confidence  and  reduce  the  risks 
of  transitioning  advanced  technology  options  which  offer  a  3  -  4  times  improvement  in  life,  7-10  percent  reduced  fuel 
consumption  and  20  -  30  percent  lower  life  cycle  cost.  Specific  large  engine  efforts  Include:  (a)  transient  environ¬ 
mental  characterization  and  accelerated  life/durability  testing  of  a  lightweight  shingle  liner  combustor  and  a  high 
efficiency  monocrystal  turbine  over  various  potential  usage  conditions,  and  an  assessment  at  maximum  temperature  of  a 
high-through-flow  gas  generator  at  one  contractor;  and  (b)  rammed -cycl ic  accelerated  life  testing  of  a  dual-wall  com¬ 
bustor  and  rapid  solidification  rate/radial  wafer  turbine  at  a  second  contractor  to  assess  the  effect  of  acceleration 
times  on  component  life,  and  stall-hysteresis  assessment  of  an  Improved  five-stage  high-through-f low  compressor. 

Small  engine  gas  generator  efforts  will  Include:  (a)  extensive  life  testing  of  an  advanced  thermal  barrier  coated 
turbine  vane/combustor  configuration  and  structural  diagnostic  testing  of  a  new  three-stage  axial-centrifugal  compressor 
at  one  contractor;  and  (b)  Initial  f lowpath/perf ormance  testing  of  an  advanced  two-stage  gas  generator  utilizing  a 
single-stage  centrifugal  compressor  at  a  second  contractor. 

(U)  Competitive  gas  generator  options  will  continue  to  be  pursued  to  maintain  a  minimum  four  contractor  competitive 
technology  baseline.  Emphasis  will  be  placed  on  continued  enhancement  of  durability  oriented  testing  of  hardware 
designs  with  special  attention  to  accelerated  life  testing.  Gas  generator  component  deslgns/redeslgns  and  testing 
will  focus  on  those  efforts  prerequisite  to  the  definition  and  full  scale  development  of  the  next  generation  fighter 
engine  in  the  mid  to  late  1980s  time  period.  The  focus  will  be  on  conducting  those  environmental  charactcrizat ion 
tests  and  accelerated  life  tests  required  to  verify  the  structural  design  system  of  the  advanced  components.  This 
testing  will  make  possible  an  accurate  correlation  between  the  predicted  and  actual  design  life  of  engine  hardware. 


Program  Element:  I63216P  Title:  Advanced  Turbine  Engine  Cas  Generator  (ATECC) 

DOD  Mission  Areal  733T,  Engineering  Technology  (ATP)  Budget  Activity:  #2,  Advanced  Technology  Development 

During  this  period,  four  builds/tests  will  be  conducted  on  large  engine  gas  generators  and  two  builds/tests  will  be 
conducted  on  small  engine  gas  generators.  The  cost  estimates  for  this  program  are  based  upon  a  level  of  effort 
test  program  In  accordance  with  the  ATECC  Five  Year  Plan  and  the  ATECC  Program  Management  Directive. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


C.  (U)  Milestones:  Mot  Applicable. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63226F 

DoD  Mission  Areal  #551  -  Electronic  and  Physical  Sciences 

(  ATD  ) 


Title:  DOD  Common  Programming  Language  (Ada) 

Budget  Activity:  #2-AJvanced  Technology  Development 


1.  (U) 

RESOURCES 

(PROJECT  LISTINC): 

($  In 

Thousands ) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR 

PROGRAM  ELEMENT 

6,974 

6,930 

7,801 

8,075 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  is  part  of  the  total  DOD  effort  to  Implement, 

Introduce,  ond  provide  life-cycle  support  for  Ada,  the  DOD  common,  hlgh-order  programming  language  for  embedded  computers. 
It  will  provide  resources  to  meet  those  language  support  requirements  which  are  common  to  the  services  and  agencies.  It 
will  provide  for  configuration  control  of  the  Ada  language,  enforcement  of  standardization  via  compiler  validation, 
educational  promotion,  development  of  an  Ada  Programming  Support  Environment  (APSE),  and  accelerated  development  of  Ada 
responsive  life-cycle  software  development  tools/methodologles. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 

6,974  6,930  5,748  -  Continuing  Not  Applicable 

-  Additional  RDT6E  funding  In  FY  84  and  FY  85  provide  for  accelerated  development  of  Ada  responsive  life-cycle 
software  development  tools/methodologles  and  Is  Intended  to  be  responsive  to  Congressional  direction  (conference 
report  on  DOD  authorization  act  1983)  to  "accelerate  implementation  of  the  Ada  high  order  language.” 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  Thousands) 

-  None 

5.  (U)  RELATED  ACTIVITIES:  The  Ada  Program  Is  managed  by  the  DOD  Ada  Joint  Program  Office  (AJPO)  through  coordination 
with  the  components.  In  general,  the  AJPO  is  responsible  for  the  common  Ada-related  needs  of  the  DOD,  and  the  components 
are  responsible  for  component  specific  needs.  For  example,  cehostlng/retargetlng  of  Ada  Programming  Support  Environ¬ 
ment  software  to  a  component  specific  architecture  Is  the  responsibility  of  the  components.  Each  component  has  developed 
an  Introduction  strategy  and  Is  responsible  for  Implementation  of  that  strategy.  Related  program  elements  supporting 
component  specific  Ada  needs  are:  PE64740F  Computer  Resources  Management  Technology,  PE63728F  Advanced  Computer  Tech¬ 
nology,  PE63723A  Command  and  Control,  PE62746A  Tactical  ADP  Tech,  PE63526N  Advanced  Computer  technology  and  PE63253F  PAVE 
PILLAR.  In  addition  to  the  above,  work  performed  under  PF.63226F  Is  the  basi9  for  some  efforts  planned  under  DOD's  new 
software  Initiative,  PE63756A  Advanced  Sotware  Technology.  PE63756A  will  be  a  new  start  In  FY84, 
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6.  (U)  WORK  PERFORMED  BY :  The  Ada  Joint  Program  Office  Is  responsible  for  all  work  performed  under  this  program 
element.  Specific  efforts  will  be  conducted  by  Air  Force,  Army  and  Navy  organizations  as  appropriate.  Major  contractors 
are  Honeywell,  Mlneapolis,  Min;  Softech,  Boston,  MA;  Intermetrics,  Boston,  MA;  Computer  Science  Corp,  Falls  Church,  VA; 
Texas  Instruments,  Dallas,  TX. 

7.  (U)  POD  COMMON  PROGRAMMING  LANCUACE  (ADA)  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY84) 

A.  Project  Description:  DOD  computer  software  life-cycle  costs  are  measured  in  the  billions  of  dollars.  Inflation 
and  Increased  applications  of  computers  to  new  functions  threaten  to  make  software  an  even  more  substantial  portion  of 
the  DOD  budget.  The  DOD  recognizes  that  use  of  a  common,  high  order  language  and  a  modern  programming  support  environ¬ 
ment  coupled  with  modern  programming  practice  will  provide  leverage  to  control  the  cost  and  Improve  the  reliability  of 
software.  In  1975  the  Director,  Defense  Research  and  Engineering  (DDR&E),  established  the  High  Order  Language  Working 
Croup  (HOLWC),  with  representation  from  Army,  Navy,  Air  Force,  Defense  Communications  Agency  (DCA),  National  Security 
Agency  (NSA),  and  Defense  Advanced  Research  Projects  Agency  (DARPA),  to  investigate  the  feasibility  of  adopting  a  common, 
high  order  computer  language  for  use  in  embedded  computer  systems.  By  July  1980  the  HOLWC  had  successfully  published  a 
formal  definition  of  the  new  standard  DOD  computer  programming  language,  Ada.  On  December  12,  1980,  the  Under  Secretary 
of  Defense  for  Research  and  Engineering  established  the  Ada  Joint  Program  Office,  (AJPO),  attached  to  the  Office  of  the 
Deputy  Under  Secretary  of  Defense  (Acquisition  Policy).  ,  The  AJPO  Charter  assigns  to  the  AJPO  the  management  responsi¬ 
bility  formerly  provided  by  the  HOLWC  and  DARPA.  For  the  future,  there  are, three  major  tasks  In  the  Ada  Program  to  be 
accomplished:  the  AJPO  must  ensure  the  iraplementlon  and  maintenance  of  Ada  as  a  consistent  unambiguous  standard  recog¬ 
nized  by  the  DOD  and  also  by  the  widest  possible  community;  the  AJPO  must  ensure  the  smooth  Introduction  and  acceptance 
of  Ada  in  the  DOD  as  early  as  possible  consistent  with  the  needs  of  Individuals  components;  and  the  AJPO  must  ensure  the 
provision  of  life-cyc.'e  support  for  Ada  through  the  development  of  a  robust  Ada  Programming  Support  Environment  (APSE) 

to  Improve  productivity  both  In  development  and  In  continued  evolution.  Ada  Is  an  Important  step  forward  for  US  Depart¬ 
ment  of  Defense  software  technology.  The  major  programming  language  Innovations  of  the  last  ten  years  have  been  consoli¬ 
dated  and  unified  In  a  language  which  meet6  the  needs  of  nearly  all  DOD  applications.  By  transitioning  to  a  single 
modern  high  order  language  In  Defense  systems,  DOD  will  derive  significant  benefits  In  the  areas  of  training,  compiler 
and  programming  tool  availability,  software  maintainability  and  reduction  of  other  software  development  costs.  PE63226F 
funds  the  service  and  agency  common  remaining  tasks  In  the  Ada  program  needed  to  successfully  complete  this  transitioning. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Completion  of  the  final  version  of  the  Ada  language  reference  manual  specifi¬ 
cation  for  submission  to  the  American  National  Standards  Institute  (ANSI).  NATO  Ad  Hoc  working  group  established  to 
adopt  Ada  as  a  NATO  standard.  Policy  and  procedures  establlsed  for  the  Ada  CompiK'  Validation  Office  (ACVO).  Memorandum 
of  Undemanding  signed  between  the  Army,  Air  Force,  Navy  and  DoD  to  pursue  tool  transportability  between  Ada  program¬ 
ming  support  environments  (APSE).  Development  completed  of  a  test  Ada  compiler.  Upgrade  of  an  Ada  test  translator 
Initiated.  Mllltary/lnduslrlal/academlc  Interface  teams  established  to  develop  standards  and  conventions  that  will 
enable  portability  of  tools  between  Ada  programming  support  environments  (APSE).  A  DOD-National  Bureau  of  Standards 
Joint  effort  to  refine  current  programming  tool  taxonlmles  for  Ada  use  was  initiated. 
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(2)  (U)  FY  1983  Program:  Formal  American  National  Standards  Institute  (ANSI)  Standardization  will  be 
achieved  and  an  Ada  Language  Control  Board  established.  Validation  of  Ada  compilers  will  be  underway.  Development  of 
an  Ada  video  tape  course  will  be  initiated.  An  Ada  Information  Center  will  be  established.  The  Initial  Army  APSE, 
called  the  Ada  Language  System,  will  undergo  checkout/shakedown  testing  by  military  services  and  Industry.  A  life-cycle 
Ada  methodology  document  will  undergo  public  review. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984 

RDT&E  Request:  Development  will  be  undertaken  of  a  formal  semantic  definition  of  the  Ada  language  to 
Insure  an  unmlstakeably  clear  description  of  the  standard.  Compiler  validation  capabilities  will  be  expanded,  and 
Improved  satellite  Ada  compiler  Validation  Facilities  will  be  established.  The  Ada  video  tape  course  will  be  completed 
and  Ada  military  training  Initiated.  The  Initial  Army  APSE  will  complete  checkout/shakedown  testing  and  become  available 
for  widespread  use.  Development  of  tools  to  support  a  life-cycle  methodology  for  Ada  software  design,  coding,  test  and 
maintenance  will  be  undertaken. 

(A)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  Applicable. 
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Program  Element:  #63227F  Title:  Advanced  Simulator  Technology 

DOD  Million  Area:  *552  -  Environmental  and  Life  Science!  (ATP)  Budget  Activity:#2  -  Advanced  Technology  Development 

1.  (U)  RESOURCES  (PROJECT  LISTING)  (j  in  thouaanda): 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Est imate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

to 

Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

4,192 

10,739 

6,731 

6,402 

Continuing 

N/A 

2  363 

2743 

Advanced  Visual  Technology  System 
Advanced  Simulator  Concepts 

4,192 

10,400 

339 

6,635 

96 

4,960 

1,442 

3,305 

30,200 

38,255 

32,077 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  WEED:  The  Air  Force  muat  train  and  maintain  a  skilled  force  of 
combat-ready  pilots.  Improved  simulator  training  technology  is  essential  in  order  to  meet  this  requirement. 
Currently,  air-to-air,  air-to-ground,  and  terrain-following  simulator  training  is  limited  by  the  lack  of  visual  scene 
detail  and  complexity,  and  display  brightness  and  resolution.  This  program  element  supports  work  in  the  Training  and 
Personnel  Category  of  TRAINING  DEVICES  and  SIMULATION.  It  develops  subsystems  to  improve  the  performance 
capabilities  of  flight  simulators,  with  special  emphasis  or.  developing  and  demonstrating  improved  visual  image 
generation  and  projection  techniques  to  provide  more  adequate  visual  displays  for  combat  mission  training.  In  the 
visual  display  area,  significant  improvements  in  display  resolution,  brightness,  and  the  number  of  responsive  moving 
targets  will  be  possible.  Advanced  image  generation  techniques  will  be  developed  to  provide  more  complex  and 
realistic  combat  scenes  for  training.  This  program  will  also  demonstrate  the  feasibility  of  using  helmet  siounted 
display  technology  as  a  low  cost  transportable  alternative  to  the  large  pancake  window  or  dome  displays  currently 
used  for  providing  wide  field  of  view  visual  scenes. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RUIAE  2,192  10,739  6,941  Continuing  N/A 

FY  1982  actual  funding  was  increased  by  reprogramming  t2  million  into  PE  63227F  in  order  to  keep  critical 
engineering  developments  on  schedule. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 
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Program  Element:  #63227F  Title:  Advanced  Simulator  Technology _ 

DOD  Mi a a  ion  Area:  #552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

5.  (U)  RELATED  ACTIVITIES:  Related  program  elements:  61I02F,  Defense  Research  Sciences;  62205F,  Training  and  Simulation 
Technology;  62202F,  Aerospace  Biotechnology;  and  63751F,  Innovations  in  Education  and  Training;  64227F,  Flight  Simulator 
Development;  63738A,  Non-Systems  Device  Development;  63216A,  Synthetic  Flight  Simulators;  62757N,  Human  Factors  and 
Simulation  Technology;  63733N,  Training  Device  Technology;  and  63720N,  Education  and  Training.  There  is  a  continuing 
interface  and  close  coordination  among  the  Army,  Navy,  and  Air  Force  on  simulation  for  training  purposes.  The  Air  Force 
Human  Resources  Laboratory  as  the  Air  Force  Systems  Command  laboratory  focal  point  for  training  simulation  technology, 
closely  monitors  all  significant  research  and  development  being  conducted  by  other  Department  of  Defense,  National 
Aeronautics  and  Space  Administration,  and  industrial  organizations  to  eliminate  redundancy.  A  major  interservice  cooperative 
effort  involves  a  jointly  funded  effort  with  the  Army  Program  Manager  for  Training  Devices  to  develop  improved  silicon 
light-valve  projector  technology.  Close  coordination  within  the  Air  Force  user  community  is  also  ensured  by  semiannual 
research  and  development  coordinating  meetings  between  AFHKL,  the  Aeronautical  Systems  Division  and  the  Major  Commands  (TAC, 
SAC,  MAC,  ATC). 

6.  (U)  WORK  PEKFORHE D  BY:  The  piogram  is  performed  by  the  Air  Force  Human  Resources  Laboratory  through  the  Operations  and 
Training  Division,  Williams  Air  Force  Base  AZ.  Major  contractors  are:  General  Electric  Company,  Daytona  Beach  FL  (Project 
2363);  Sodern,  Limei 1-Brevannea,  France  (Project  2363);  Canadian  Commercial  Corp,  Ottawa,  Canada  (Project  2743). 

7.  (U)  PROJECTS  LESS  THAN  >10  MILLION  IN  FY  1984: 

A.  Project:  2)63,  Adva  ced  Visual  Technology  System  This  project  provides  for  the  development  and  installation  of  an 
advanced  computer  image  gen  .ation  system  on  the  Advanced  Simulator  for  Pilot  Training  (ASPT).  The  Advanced  Visual 
Technology  System  (AVTS)  represents  a  two-pronged  approach  to  advancing  the  state-of-the-ar t  in  visual  simulation  technology 
and  demonstrating  the  utility  of  this  technology  for  critical  Tactical  Air  Force  (TAF)  training  requirements .  One  effort 
will  develop  an  advanced  10-channel  computer  image  generation  (C1C)  system  that  will  meet  the  TAF  training  requirements  for 
scene  detail  and  complexity.  Another  effort  will  develop  an  advanced  prototype  light  valve  capable  of  meeting  the  TAF 
training  requ iremeut s  for  visual  display  resolution,  fine  detailed  target  images  (miniraster  inserts),  scene  brightness,  and 
contrast.  The  combination  of  the  advanced  CIG  and  light  valve  displays  will  produce  a  research  simulator  which  will  be 
adequate  to  demonstrate  and  define  the  TAF  simulator  training  requirements.  The  visual  system  design  training  effectiveness 
issues  which  will  be  evaluated  with  the  new  CIG  and  projectors  are:  edge  and  circle  feature  density  and  utilization,  surface 
texturing,  point  feature  density,  object  spacing  and  utilization,  general  data  base  complexity  and  requirements,  maximum 
range  for  cue  generation,  shadows  and  brightness  gradients,  planar  versus  non-planar  terrain,  edge  smoothing,  area(s)  of 
interest  implementation  (tor  fine  detail),  visual  f ield-of-view,  color,  contrast,  display  persistence,  display  resolution, 
geometric  distortion,  inter-channel  mismatch,  and  disparities  between  visual  displays  and  other  cockpit  displays  (sensor, 
radar,  etc.).  In  FY  1982  the  system  design  for  the  new  CIG  was  completed  and  development  of  the  solid  crystal  light  valve 
projector  continued  with  subcomponent  improvements  in  brightness,  resolution  and  target  size.  Progress  was  also  made  in 
growing  larger  crystals  and  improving  other  components  which  affect  image  resolution.  In  FY  1983  the  general  purpose 
computer  hardware  and  peripheral  equipment  needed  for  the  advanced  CIG  will  be  procured  and  fabrication  will  begin  on  the 
special  purpose  image  generation  computers.  In  KY  1984  the  development  and  fabrication  of  the  advanced  CIG  will  be 
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A.  Project:  2363,  Advanced  Visual  Technology  System.  (Cont.) 

completed.  Many  of  the  CIG  and  some  of  the  display  hardware  parameters  can  be  investigated  with  current  prototype 
state-of-the-art  light  valve  displays.  The  AVTS  CIG  will  be  installed  on  the  ASPT  in  late  PY  86  with  interim  light  valve 
displays  in  order  to  obtain  answers  to  many  of  the  research  issues  listed  above  as  soon  as  possible.  The  advanced  prototype 
light  valve  will  be  completed  and  prototype  units  will  be  installed  on  the  ASPT  in  PY  1986  and  FY  1987  for  evaluation. 

B.  Project:  2763,  Advanced  Simulator  Concepts.  This  project  will  develop  a  Combat  Mission  Trainer  (CHT)  that  should 
provide  effective  transportable  air  combat  training  at  minimum  coat.  Thia  will  be  accomplished  through  the  use  of  a 
helmet-mounted  display  employing  fiber  optic  bundles  to  transmit  the  visual  scene  from  image  generators  and  associated  light 
valve  displays  to  helmet-mounted  optics.  The  entire  CHT,  consisting  of  the  visual  system,  cockpit,  and  instructor/operator 
station,  will  be  modular  in  construction  and  transportable.  The  lower  coat  and  transportability  will  make  it  possible  to  use 
aircraft  simulators  at  the  squadron  level  providing  an  optimum  density  of  training  availability.  In  FY  1982,  an  initial 
prototype  breadboard  fiber  optic  helmet-mounted  display  was  developed  under  PE  62205F,  Training  and  Simulation  Technology. 
This  prototype  was  delivered  in  the  first  quarter  of  FY  1983.  Advanced  development  of  the  CMT  will  start  in  FY  1983  with  the 
construction  of  a  laboratory  prototype.  TSe  laboratory  prototype  will  be  fabricated  from  many  used  components  and  it  will 
provide  a  simulation  capability  including  the  cockpit,  instructor-operator  station,  head  tracking  capability,  and 
computational  equipment  needed  to  evaluate  the  training  effectivenss  of  the  CMT  concept.  In  FY  1986  the  development  of  the 
CMT  laboratory  prototype  will  continue  with  emphasis  on  training  effectiveness  evaluations  of  the  laboratory  prototype, 
especially  the  helmet-mounted  visual  display.  In  FY  1985  and  beyond,  the  helmet-mounted  visual  display  will  be  improved  with 
lighter  weight  helmet  optica  and  fiber  optic  bundles,  after  the  f ie ld-of-view,  high  resolution  areas  and  other  training 

ef feet iveness  requirements  have  been  defined  in  FY  1986.  In  the  future,  a  prototype  transportable  CMT  will  be  developed. 

8.  (U)  PROJECTS  OVER  tlO  MILLION  IM  FY  1986:  Not  Applicable 
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Program  Element:  463231F  Title:  Crew  Systems  Technology 

DOD  Mission  Area:  1552  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  >2  -  Advanced  Technology  Development 

1.  (0)  RESOURCES  (PROJECT  LISTING):  (S  in  thousands) 


Total 


Project 

Number 

Title 

FV  1982 

Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

2,000 

7,862 

12,482 

Continuing 

N/A 

2829 

Cockpit  Automation  Technology 

0 

0 

1,491 

5,204 

2830 

Advanced  Life  Support  Systems 

0 

2,000 

3,845 

2,643 

2868 

Crew  Escape  Systems  Technology 

Q 

0 

2,526 

4,635 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Weapon  system  development  has  reached  the  point  where  the  operator 
may  become  the  limiting  factor  in  total  system  performance.  The  performance  envelope  of  the  weapons  system  exceeds  man's 
capability  to  perform  in  that  environment.  Information  available  for  the  system  operator  concerning  the  status  of  the 
weapons  system  is  so  complex  and  fluid  that  it  can  exceed  his  ability  to  perceive,  decide,  and  act  upon  the  information. 
Modern  tactics  and  mission  scenarios  continually  place  the  operator  in  environments  from  which  there  is  low  probability  of 
successfully  escaping  in  an  emergency.  Mental  and  physical  demands  can  place  the  operator  in  situations  from  which  he 
cannot  recover.  This  program  element  has  been  established  to  provide  advanced  development  and  demonstration  of  concepts 

to  protect  the  crewman  in  the  hazardous  aerospace  environment.  It  will  demonstrate  the  capability  to  safely  egress  aircraft 
at  the  extremes  of  the  performance  envelope  and  develop  the  methodology  to  maximize  decision  making  by  the  system  operator/ 
manager . 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (?  in  thousands) 

0  4,055  3,905 

The  efforts  in  Projects  2829,  Cockpit  Automation  Technology  (CAT)  and  2868,  Crew  Escape  Systems  Technology  (CREST) ,  are 
transitioning  from  exploratory  development  into  advanced  development  in  FY  1984  as  new  projects.  These  projects  will 
capitalize  on  previous  developments  and  will  continue  through  FY  1989.  Reduction  of  $2  million  in  FY  1983  results  in  five 
month  slip  of  ALSS  contract  initiation  and  one  year  delay  in  its  dual  port  regulator  preliminary  design.  Reduction  in 
FY  19R!  delays  workload  performance  measures  from  CAT  by  one  year  and  reduces  scope  of  CREST  preliminary  design  effort. 

4.  (1;  OTHER  APPROPRIATION  FUNDS:  (?  in  thousands)  None. 
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Program  Element:  I63231F  Title;  Crew  Systems  Technology 

DOO  Mission  Area:  1552  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 


5.  (0)  RELATED  ACTIVITIES:  Those  projects  interact  with  materials  and  electronics  technology  development  conducted  in 
other  laboratories,  formal  agreements  exist  and  joint  participation  in  steering  groups  assure  development  phasing  and 
goals  are  compatible.  Technology  will  transition  to  the  Aeronautical  Systems  Division,  principally  the  Life  Support 
Program  office,  for  full-scale  engineering  development.  Transition  plans  have  been  fully  reviewed  by  Aeronautical 
Systems  Division  and  included  in  the  Ten  Year  Life  Support  Master  Development  Plan.  In  addition,  life  support  activities 
of  the  three  military  Services  are  coordinated  through  the  Triservice  RDTtE  Steering  Group  reporting  to  the  Joint 
Logistics  Commanders.  Laser  protection  technology  is  coordinated  additionally  through  the  Triservice  Laser  Hardened 
Materials  and  Structures  Group,  chaired  by  OUSDRSE. 

6.  (U)  WORK  PERFORMED  BY:  This  program  will  be  performed  by  the  Aerospace  Medical  Division  through  its  two  laboratories, 
the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright-Patter3on  AFB  OH,  and  the  USAF  School  of  Aerospace  Medicine, 
Brooks  AFB  TX;  and,  through  Memoranda  of  Agreement  with  other  laboratories,  divisions  and  commands.  This  program  will  be 
primarily  contractual,  but  does  not  yet  have  a  contract  history. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FV  1984: 

A.  Project:  2829  Cockpit  Automation  Technology.  The  objective  of  this  project  is  to  resolve  the  operator/manager 
task  overload  problem  in  the  cockpit  of  modern  sophisticated  tactioal  aircraft.  Currently,  there  is  no  criterion 
developed  through  a  systems  approach  which  allocates  functions  between  the  crew  member  and  automated  systems  based  upon 
quantitative  terms  of  performance  and  cost.  This  project  will  provide  the  multidisciplinary  process  for  analysis  of 
alternative  strategies  in  automation.  Concepts  of  information  presentation  will  be  transitioned  to  this  advanced 
development  project  for  demonstration.  This  project  will  start  in  FY  1984;  engineering  analysis  of  tactical  missions 
will  result  in  characterization  by  a  network  of  critical  functions  and  requirements.  Metrics  for  rating  cockpit  designs 
based  on  mission  effectiveness  will  be  identified.  Technologies  demonstrated  in  this  project  complement  weapon  system 
equipment  automation  efforts  and  enable  effective  human  interface  with  these  systems.  Ultimately,  this  project  will 
provide  procedures  for  evaluating  future  cockpit  design  in  quantitative  terms  of  effectiveness  and  survivability  through 
full  mission  simulations. 

B.  Project:  2830  Advanced  Life  Support  Systems  (ALSS) ■  The  objective  of  the  ALSS  project  is  to  provide  integrated 
protection  for  crewman  in  the  hazardous  aerospace  environment  to  the  extremes  of  the  performance  envelope  of  modern 
aircraft.  Protection  concepts  explored  in  the  laboratories  will  be  transitioned  in  FY  1983  as  an  integrated  synergistic 
system  of  protection  with  reduced  encumberance  to  the  crewman.  The  concepts  to  be  demonstrated  will  provide  protection 
against  altitudes  to  60,000  feet,  acceleration  forces  to  nine  times  the  force  of  gravity,  cockpit  temperatures  to  122  F 
(50  C) ,  and  protection  of  the  crewman's  vision  from  known  laser  and  nuclear  threats.  Current  equipment  and  procedures 
protect  to  altitudes  of  50,000  feet  and  from  forces  approximately  six  to  seven  times  gravity.  Phase  I,  Preliminary 
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Program  Element:  463231F  Title:  Crew  Systems  Technology 

DOO  Mission  Area:  1552  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 


7.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  (Continued) 

B.  Project:  2630  Advanced  Life  Support  Systems  (ALSS) ■  (Continued) 

Design,  was  initiated  in  EY  1983  to  permit  engineering  analysis  of  design  alternatives  for  the  integrated  ensemble.  Concept 
alternatives  include:  liquid  body  cooling,  positive  pressure  breathing,  chest  counterpressure,  proportional  lower 
extremity  counterpressure,  on-board  breathing  gas  generation,  and  head  protection.  These  individual  technologies  have 
been  developed  elsewhere  but  require  integration  into  a  nonencumbering  ensemble.  In  FY  1984  detailed  design  of  the 
integrated  ensemble  will  start  based  upon  the  FY  1983  analysis.  Preliminary  design  will  start  on  a  dual  port  regulator 
for  the  positive  pressure  oxygen  delivery  system.  Procedures  for  ground  based  test  and  evaluation  will  be  complete 
and  preliminary  engineering  analysis  of  concepts  for  vision  protection  from  laser  weapons  will  start. 

C.  Project:  2868  Crew  Escape  Technology  (CREST) .  The  objective  of  the  CREST  project  is  to  demonstrate  technology 
which  will  expand  the  safe  ejection  envelope  to  the  extremes  routinely  encountered  in  modern  tactical  mission  scenarios. 

New  capabilities  in  combat  maneuvering,  low  altitude  penetration,  high  speed  envelope,  and  multiple  crew  ejection  were 
not  addressed  in  current  operational  seats.  Concepts  of  passive  windblast  protection  under  high  dynamic  pressure 

(1600  Q) ,  limb  restraint,  stabilization,  and  continuous  adaptive  control  will  transition  in  FY  1984  for  demonstration  in 
this  new  start  project.  Phase  I,  preliminary  design,  will  be  conducted  by  competitive  contracts-  in  FV  1984.  Trade 
studies  will  be  accomplished,  subsystem  specification  will  be  developed,  seat  structural  frame  for  integrated  subsystem 
testing  wili  be  designed  and  full  developmental  costs  will  be  estimated.  Technical  reports  will  document  the  above 
design  and  analyses.  This  project  compliments  current  advanced  development  projects  in  aircraft  maneuvering  agility  and 
thrust  vectoring.  Successful  completion  of  this  project  will  provide  the  means  by  which  to  reverse  the  unfavorable  trend 
in  escape  injuries  and  fatalities. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 
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FT  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63245P 

DOD  Mission  Areal  #H53  -  Engineering  Technology  (ATP) 


Tide:  Advanced  Fighter  Technology  Integration  (AFTl) 
Budge t  Activity:  #2  -  Advanced  Technology  Development 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 
Est lmated 
Coats 

TOTAL  FOR  PROGRAM  ELEMENT 

13,955 

10,967 

19,492 

28,588 

Continuing 

N/A 

2061 

Fighter  Attack  Technology 

6,000 

5,657 

4,200 

2,300 

(AFTI/F-16) 

2568 

Mission  Adaptive  Wing 

7,955 

5,210 

2,699 

1 ,000 

( AFTl/ F— ill) 

2682 

STOL  Fighter  Technology 

100 

7,393 

17,288 

2979 

Reliability  and  Maintainability 

toi  Fighter  Technology 

Integration 

3,200 

8,000 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  will  develop  and  demonst rate  In  flight,  separately 

and  in  combination,  advanced  aeronautical  technologies  that  can  substantially  enhance  the  reliability,  maintainability, 
combat  potential  anu  Improve  the  survivability  of  our  future  military  fighter/attack  aircraft.  The  Digital  Flight 
Control  System  (OFCS)  and  Automated  Maneuvering  Attack  System  (AMAS)  technologies  developed  under  PE  632U3F,  Flight 
Vehicle  Technology,  will  be  Integrated  and  flight  demonstrated  on  the  F-16  testbed  under  project  20bl  of  this  program 
element.  Tesiing  several  technologies  on  the  same  cesc  vehicle  reduces  costs  and  luctlllatea  l he  Integration  ol 
these  technologies.  Project  2568  will  develop  and  demonstrate  In  flight  the  smooth  skin  variable  camber  Mission 
Adaptive  Wing  (MAW)  concept  on  an  P-111  test  vehicle.  Project  2bt)2  will  develop  Short  Takeoff  and  Landing  (ETUI.) 
technologies  to  address  the  need  for  future  tighter  atrcraft  to  operate  from  damaged  runways.  The  selection  ot 
candidate  technologies  for  Integration  Is  carefully  weighed  In  each  case  to  provide  mission  relevance  and  maximum 
benefit  tor  tbe  testbed  demonstration  aircraft.  A  separate  project  will  follow  and  coordinate  Che  system  improvement 
In  reliability  and  maintainability. 


3.  (U)  CUM PARI SuN  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

11,853  1U ,9o7  14,570 


Continuing  N/A 


A.  Project  2568,  Mission  Adaptive  Wing;  funding  profile  adjustment  -  2,500K  was  reprogrammed  In  FY  1482  to 
accelerate  installation  oi  automatic  camber  control  system  ss  s  cost  avoidance  measure  In  the  out  years.  Project 
2979,  Reliability  and  Maintainability  lor  Fighter  Technology  integration;  5,2U0K  was  added  to  support  DOD  sponsored 
initiative  tor  Electronic  Reliability  and  Maintainability. 
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Program  Element:  <63245F  Title:  Advanced  Fighter  Technology  Integration  (AFTI) 

DOD  Mlaalon  Area:  <553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

4.  (U)  OTHER  APPROPRIATION  FUNDS  I  Not  applicable. 

5.  ( 0)  RELATED  ACTIVITIES:  This  program  is  using  the  Advanced  Fighter  Technology  Integration  (AFTI)  P-16  teat  vehicle 
to  test  the  Digital  Flight  Control  System  and  Automated  Maneuvering  Attack  System  technologies  developed  under 

PE  63205F,  Flight  Vehicle  Technology,  This  program  will  also  flight  validate  the  Integrated  fllght/propulslon  control 
system  and  pllot/vehlde  Interface  for  Short  Takeoff  and  Landing  (STOL)  node  operation  being  developed  under  PE  63205F. 
The  AFTI  program  develops  and  validates  technology  Items  on  a  demonstrator  aircraft  which  will  then  be  available 
for  Incorporation  in  the  design  of  the  Advanced  Tactical  Fighter  (PE  63230F).  The  AFTI  program  is  a  Joint  program 
with  the  National  Aeronautics  and  Space  Administration  and  Is  managed  under  an  approved  Memorandum  of  Understanding. 

The  Digital  Flight  Control  System  development  In  project  2061  Is  jointly  funded  by  the  Air  Fores  and  Navy. 

6.  (U)  WORK  PERFORMED  BY:  This  program  Is  managed  by  the  Air  Force  Flight  Dynamics  Laboratory,  Wright-Pat terson 
Air  Force  Base,  Oil.  Contractors  are  Ceneral  Dynamics  Corporation,  Ft.  Worth,  TX  for  project  2061;  and  The  Boeing 
Company,  Seattle,  WA  for  project  2568.  Flight  testing  for  both  projects  will  be  performed  Jointly  by  Dryden  Flight 
Research  Facility  and  the  Air  Force  Flight  Test  Center  at  Edwards  Air  Force  Base,  CA.  Project  2682  contract  will  be 
awarded  in  September  1983. 

7.  (U)  PROJECTS  LESS  TUAN  $10  MILLION  IN  FY  1984: 

A.  Project :  2061,  Fighter  Attack  Technology  (AFTI/F-16).  This  project  develops  and  demonstrates  In  flight  new 

aeronautical  technologies  offering  improvements  In  combat  effectiveness  and  survivability  over  current  fighter 
aircraft.  The  program  demonstrates  these  technologies,  both  separately  and  In  combination,  on  the  Advanced  Fighter 
Technology  Integration  P-16  teat  vehicle.  Technologies  Co  be  demonstrated  Include  direct  side  force  control,  direct 
lift  control  and  weapon  line  pointing  using  a  Digital  Plight  Control  System  Integrated  with  a  forward  canard.  This 
system  gives  the  aircraft  Independent  six  degree-of-freedom  control  capability  for  increased  maneuverability.  The 
Digital  Flight  Control  System  also  allows  selection  of  task-tailored  flight  control  laws  providing  optimized  aircraft 
performance  for  air-to-air  combat,  bombing,  and  evasive  maneuver.  Other  technologies  to  be  integrated  and  flight 
tested  on  the  same  aircraft  Include  advanced  pilot  displays  and  the  Automated  Maneuvering  Attack  System  (AHAS)  Unking 
the  fire  control  system  to  the  flight  control  system  of  the  aircraft.  AMAS  will  enable  the  aircraft  to  strike  a 
target  without  direct  overflight  and  will  Increase  the  firing  opportunity  envelope  in  alr-to-alr  combat.  AMAS  will 
show  a  large  Improvement  In  survivability  against  all  threats  while  maintaining  conventional  delivery  accuracies. 
Project  2061  began  the  flight  validation  of  the  Digital  Flight  Control  System  on  the  F-16  test  vehicle  In  FY  1982. 

The  first  flight  took  place  on  10  July  1982  at  Carswell  Air  Force  Base,  TX.  The  AFTI/F-16  was  then  flown  to  Edwards 
Air  Force  Base,  CA  to  complete  flight  validation.  Began  software  development  and  fabrication  of  the  Automated 
Maneuvering  Attack  System  (AMAS).  The  Preliminary  Design  Review  for  the  AMAS  system  was  held  In  Dec  81.  Begin 
flight  validation  of  the  AHAS  technologies  on  the  F-16  test  vehicle  In  late  FY  1983.  Complete  flight  validation  of 
the  Digital  Flight  Control  System  on  the  F-16  vehicle  In  mld-FY  1983.  Continue  flight  validation  of  the  Automated 
Maneuvering  Attack  System  and  evaluation  at  the  Nellis  test  range  throughout  FY  1984. 


program  Element:  I63245F  Title:  Advanced  Fighter  Technology  Integration  (AFT!) 

DOD  Mission  Areal  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  f2  -^Advanced  Technology  Development 

B.  Project:  2568,  Mission  Adaptive  Wing  (AFTI/F-I 1 1 ) .  This  project  will  develop  a  smooth  skin  variable  camber 

wing  system  and  flight  teat  the  system  on  an  P-111  test  aircraft#  Tho  wing  box  on  the  transonic  aircraft  technology 
P—  III  test  vehicle  will  be  fitted  with  the  variable  camber  leading  and  trailing  edge  wing  system.  The  wing  camber 
may  be  tailored  In  flight  to  achieve  peak  aerodynamic  efficiency  for  a  variety  of  missions.  The  development  will 
increase  aircraft  range  and  maneuverability  and  Is  applicable  to  fighters,  fighter  bombers,  strategic  bombers  and 
airlift  aircraft.  Initial  flight  testing  will  evaluate  characteristics  of  a  manual  variable  camber  control  system. 

An  automatic  flight  control  system  to  vary  camber  as  a  function  of  flight  condition  is  being  developed  and  will  be 
evaluated  after  the  manual  system  trials.  In  project  2568  design  of  the  Automatic  Flight  Control  System  for  the 
Mission  Adaptive  Wing  continued  through  FY  1982.  Fabrication  of  the  manually  controlled  wing  will  be  complete  in 

fy  1983  leading  to  first  flight  In  late  FY  1983.  This  flight  test  has  been  delayed  twelve  months  from  tho  dale 

presented  in  the  FY  1982  RDT6E  Descriptive  Summary  due  to  (1)  an  under  estimate  of  the  time  required  for  safety  of 
flight  reviews  prior  to  first  flight,  (2)  earlier  Incorporation  of  the  Automatic  Flight  Control  System  hardware  for 
the  second  phase  of  flight  testing,  and  (3)  late  delivery  of  the  wings  to  MASA/Dryden  Flight  Research  Facility. 

Flight  validation  of  the  manually  controlled  Mission  Adaptive  Wing  begins  in  early  FY  1984.  Flight  test  of  the 
automatically  controlled  system  will  begin  in  late  FY  1984  and  will  demonstrate  the  full  potential  of  the  Mission 
Adaptive  Wing  for  providing  increased  range/fuel  economy,  expanded  flight  envelope,  enhanced  maneuverability  (tighter 
turns  and  direct  lift  capability),  and  gust  alleviation. 

C.  Project:  2682,  STOL  Fighter  Technology.  This  project  will  develop  and  validate  technologies  to  provide 
supersonic  fighters  a  Short  Takeoff  and  Landing  (STOL)  capability  without  sacrificing  today's  performance  capability. 
Specific  technologies  to  be  addressed  are:  two  dimensional  thrust  vectoring/reversing  nozzle.  Integrated  flight/ 
propulsion  coupling;  advanced  high  lift  system,  rough/soft  field  landing  gear, and  cockpit  displays  and  controllers 
for  night/weather  STOL  operations.  The  successful  development  of  this  STOL  capability  will  be  one  solution  to  the 
runway  Interdiction  problems  facing  our  forces  in  Europe,  as  well  as  from  less  developed  sites  throughout  the  world, 
project  2682  initiated  program  planning  documents  In  FY  1982  including  Sources  Sought  Synopsis,  Business  Strategy 
Panel,  Source  Selection  Authority,  Acquisition  Plan,  Contract  Strategy  Paper  and  Draft  RFP.  Reviewed  industry  comments 
on  the  Draft  KFP.  Release  final  RFP  in  late  January  1983  and  conduct  source  selection  and  award  contract  by  September 
1983.  Initiate  and  complete  Preliminary  Design  Phase  of  the  contracted  effort  In  FY  1984. 

D.  Project:  2979,  Reliability  and  Maintainability  for  Fighter  Technology  Integrated  Systems.  Integrates,  ground 
tests,  and  flight  demonstrates  enhanced  reliability  and  maintainability  concepts  for  advanced  digital  flight  control 
system  application.  By  taking  advantage  of  on-board  computat lonal  power,  significant  improvement  of  the  AFTl/F-16 
integrity  management  system  can  be  developed  that  handles  a  broader  range  of  system  failures.  Integrates  fault 
tolerance  and  automated  diagnostic  functions  providing  enhanced  fault  detection  and  Isolation.  Maturing  these  fault 
tolerant  and  automated  diagnostics  techniques  will  allow  dynamic  reconfiguration  of  system  resources,  Increasing  the 
time  between  failures  that  impact  the  total  system  performance  of  the  AFTI  digital  flight  control  system  and  the  STOL 
engine  controller.  The  project  will  then  test  the  system  in  a  ground  based,  real-time  evaluation  environment. 

Simulated  malfunctions  will  be  Induced,  testing  the  system's  ability  to  Identify,  isolate  faults,  and  take  appropriate 
corrective  actions.  This  effort *a  output  will  be  the  flight  test  baseline  system.  Flight  testing  will  demonstrate 
the  eriianced  reliability  and  fault  tolerance  features  for  transition  to  operational  use.  This  effort's  output  will 

be  a  validated  set  of  design  guides  and  criteria  for  future  aircraft.  There  was  no  activity  during  FY  1982-1983  in 

m 
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Program  Element:  I63245F  Title:  Advanced  Fighter  Technology  Integration  (AFTI) 

DOD  Mission  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

this  project,  however  other  efforts  in  this  program  element  and  Program  Element  63205F  will  be  preparing  for  FY  1984 
flight  test  of  previously  developed  concepts.  The  FY  1984  planned  program  will  begin  Integration  and  flight  teat  of 

already  mature  concepts.  Ground  casting  of  now  concepts  for  the  next  phase  of  flight  testa  will  begin. 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 


FY  1984  RDT&E  DECSCRIPTIVE  SUMMARY 

Program  Element:  I632S0F  Title:  Lincoln  Laboratory 

DOD  Mission  Area:  1551-Electronlc  &  Physical  Sciences  (ATP)  Budget  Activity:  #2-Advanced  Technology  Development 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 

Total 

Project  FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Number  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Cost 


TOTAL  FOR  PROGRAM  ELEMENT  22,117 


23,079 


25,070 


23,755 


Continuing 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NKEUt  The  Lincoln  Laboratory  Program  Is  a  high  technology  research  and 
development  effort  conducted  through  the  ptovlaions  of  a  cost  reimbursement  contract  with  Massachusetts  Institute  of 
Technology.  Lincoln  Laboratory  Is  operated  as  a  Federal  Contract  Research  Center  with  manpower  control  administered  by 
the  Department  of  Defense.  The  fundamental  objective  is  to  maintain  a  stable  technology  base  in  advanced  electronics 
from  which  military  systems  may  be  developed.  Utilizing  this  advanced  electronics  base,  Lincoln  actively  engages  in 
advanced  research,  primarily  in  the  area  of  satellite  communications,  tactical  technology,  space  surveillance,  and  radar 
techniques.  Lincoln  also  provides  technical  advice  and  consultation  to  the  military  services  and  defense  agencies. 

3.  <U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&fc  22,117  23,079  25,898  N/A  Continuing  N/A 

Procurement  Not  Applicable 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

5.  (U)  RELATED  ACT I V II  I KS :  Additional  efforts  are  planned  to  be  funded  by  the  following  respective  program  elements. 
Re-Entry  Systems,  b 3 3 1  IF ;  Military  Satellite  Communications,  33601F  and  6343 IF;  Ground  Electro-Optical  Deep  Space 
Surveillance,  b3428F  and  12424F;  Space  Object  Identification,  3131  OF ,  31022F,  and  31015F;  Strike  and  Weapons  Guidance, 
62702F  and  blbOlF;  C^  Countermeasures,  62702F  and  63601F;  IFF,  63742F;  Airborne  Countermeasures,  64738F;  Speech 
Technology,  3J401F,  274I7F,  and  28010F;  Multi  dimensional  Signal  Precesslng,  62702K. 

6.  (U)  WORK  PERFORMED  BY:  Lincoln  Laboratory,  Lexington,  MA,  is  operated  as  a  special  laboratory  of  the  Massachuset t s 
Institute  of  Technology  under  contract  with  the  Air  Force  and  is  designated  a  Federal  Contract  Research  Center.  General 
policy  and  program  guidance  Is  provided  by  the  Joint  Advisory  Committee  in  accordance  with  the  provisions  of  the 
Department  ot  Detense  Plan  for  Administration  of  Lincoln  Laboratory,  dated  27  May  1975. 

7.  (H)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 


I'M  IS  »  ACE  IS  UNCLASSIFIED 
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Program  Element:  I632S0F  Title:  Lincoln  Laboratory 

DOD  Mission  Area:  1551-Elect ronlc  &  Physical  Sciences  (ATP)  Budget  Activity:  ^-Advanced  Technology  Development 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984  (Single  Project  -  Lincoln  Laboratory): 

A,  (U)  Project  Description:  Lincoln  Laboratory  was  established  in  1951  by  the  Air  Force  with  participation  by 
other  agencies  of  the  Department  of  Defense.  The  primary  mission  is  to  conduct  research  and  development  pertinent  to 
national  defense,  with  particular  emphasis  on  advanced  electronics.  The  Lincoln  program  extends  from  fundamental 
investigations  In  science  through  the  development  of  electronic  devices  and  components  to  the  design,  development,  and 
field  demonstration  of  conceptual  models  containing  the  new  technology.  Lincoln  actively  engages  in  advanced  research 
primarily  In  the  areas  of  satellite  communications,  tactical  technology,  space  object  surveillance  and  Identification, 
and  radar  techniques.  Lincoln  also  provides  technical  advice  and  consultation  to  the  military  service  defense  agencies. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  During  FY82,  line  funding  was  to  complete  the  EHF  MILSATCOM  laboratory 
development  system.  This  demonstrates  in  a  working  system  the  viability  of  the  signal-processing  technology  required 
ay  MJLSTAR  to  realize  AJ  service  to  strategic  and  tactical  forces.  The  Laboratory-developed  Permeable  Base  Transistor 
demonstrated  operation  above  100  GHz,  thus  permitting  Its  future  application  as  a  long-life,  solid  state ,  R-K  power 
amplifier  in  the  MILSTAR  system.  Single  crystal  Stlicon-On-Insulation  (SOI)  CMOS  transistors  were  demonstrated  for 
radiation-hard,  low-power,  digital  satellite  circuits.  A  ground-based,  lmaglng-infrared,  moving-target  tactical  radar 
was  demonstrated  for  nightlme  and  poor  weather  operation. 

(2)  (U)  FY  1983  Program:  During  FY83,  the  previously  demonstrated  EHF  MILSATCOM  technology  is  being  actively 
transferred  to  contractors  to  reduce  risk  and  cost  in  the  acquisition  of  the  MILSTAR  system.  System  Engineering  s  tpport 
to  the  MILSTAR  JPO  is  using  the  available  EHF  technology  to  structure  a  realizable  system  that  is  responsive  to  user 
needs.  EHF  technology  development  continues.  Improvements  in  EHF  Permeable  Base  and  sllic >r -on-lnsulator  radiation-hard 
transistor  fabrication  are  under  way.  An  airborne  version  of  the  tactical  imaging  radar  is  being  developed. 


(3)  FY  J 984  Planned  Program  and  Basis  for  FY  1984  RDT&K  Request:  Continued  support  of 

to  the  MILSTAR  JPO  will  Intensify  as  the  system  enters  Engineering  Development,  f 


technology  transfer 

J  A 


laboratory  demonstration  system  will  show  the  operation  of  a  heterodyne  laser  communlcat ion  system  for  high  data-rate 
satellite  cross  links.  Perinea*  e  Base  EHF  Transistor  amplifiers  and  s  1  llcon-on-insulator  Integrated  digital  circuits 
will  be  developed.  Initial  ti.ight  tests  of  the  imaging  infrared  radar  will  be  undertaken. 


(U) 


Hi' 


(4) 


Program  to  Completion:  This  is  a  continuing  program. 


FY  198A  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63253F  Title:  Advance  System  Integration  Demonstrations  (PAVE  PILLAR) 

DoD  Mission  Area:  #551,  Electronics  and  Physical  Sciences  Budget  Activity:  #2,  Advanced  Technology  Development 


1.  (0)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

5,374 

16,421 

29,023 

33,744 

Continuing 

Not  Applicable 

2734 

Advanced  System  Avionics  (ASA) 

3,880 

10,288 

11,800 

10,000 

Continuing 

Not  Applicable 

27  35 

Integrated  Flight  Demonstrator 

( IFD)  94 

l  ,48/ 

1,500 

1 ,500 

Continuing 

Not  Applicable 

2538 

Integrated  Communica tion-Na viga 

1,600 

4,649 

15,723 

22,244 

24,857 

69,073 

tion-Identif ication  Avionics  (ICNIA) 

♦Project  2538  uas  transferred  from  Program  Element  63727F,  effective  in  FY  1982. 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Current  avionics  systems  are  major  contributors  to  inadequate 
weapon  system  reliability  and  represent  a  substantial  and  increasing  fraction  of  alicraft  acquisition  and  support  cost-.. 
The  PAVE  PILLAR  program  will  exploit  a  number  of  recent  Innovations  in  systems  architecture,  semiconductor  technology, 
computer  standardization,  and  computer  software  to  Integrate  and  automate  avionics  functions  for  advanced  aircraft. 
Objectives  Include  operational  performance  Improvements,  very  high  mission  reliability,  fault  tolerance,  substantial 
reductions  in  both  acquisition  and  support  costs  and  reduction  of  crew  workload  in  dense  threat  environments. 

3.  (U)  COMPARISON  WITH  FY  83  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

TOTAL  FOR  PROGRAM  ELEMENT  6,774  16,421  34,566  -  Continuing  Not  Applicable 

In  FY  82  $1.2M  was  reprogrammed  Into  PE63205F  to  fund  essential  efforts  that  are  necessary  preliminaries  to  the  planned 
PAVE  PILLAR  activities.  In  addition,  S0.2M  was  used  to  investigate  the  applicability  of  avionics  standards  to  the  B-IB. 
Program  uas  reduced  by  $8. IM  in  FY  84  and  $16. 6M  in  FY  85  to  fund  higher  priority  programs  yet  maintain  a  schedule  which 
would  allow  knowledge  from  the  PAVE  PILLAR  program  to  Influence  the  Advanced  Tactic.il  Fighter  program. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

Not  Applicable 


]  r,  i 


\  <  •  t 


Program  Element:  I63253F  Title:  Advanced  System  Integration  Demons t rat  Iona  (PAVE  PILLAR) 

DoD  Mission  Area:  #551.  Electronics  and  Physical  Sciences  Budget  Activity:  12,  Advanced  Technology  Development 


5.  (U)  RELATED  ACTIVITIES: 

PE  62204F,  Project  2003,  Avionics  System  Design  Technology;  PE  63203F,  Project  2733,  Advanced  Reconnaissance  Strike  Radar 
PE  63718F,  Project  2432,  New  Threat  Warning  System,  and  PE  62204F,  Project  6095,  Inertial  Reference  and  Guidance  will  use 
the  ground  Integration  laboratory  developed  within  this  program.  PE  63226F,  DOD  Common  Programming  Language  (Ada) 

Advance  Development,  and  PE  63726F,  Advanced  Computer  Technology  will  provide  Ada  support  software  products  for  use  by 
this  program  for  application  to  avionics  related  software  developments.  Close  coordination  between  this  program  and 

PE  63601 f,  project  670A  Ordnance  Technology,  will  be  maintained  to  Insure  eucceeeful  Implementation  of  MIL-STD-1760, 
Alrcraft-tO-Stores  Interface.  Close  coordination  with  PE  63231F,  Project  2829,  Cockpit  Automation  of  Technology,  will 
be  maintained  to  Insure  appropriate  use  of  new  automation,  control,  and  display  concepts.  Several  Items  of  work  being 
accomplished  under  PE  62204,  Project  2003,  are  being  partially  funded  by  PAVE  PILLAR  and  will  be  transitioned  Into  the 
PAVE  PILLAR  baseline.  These  efforts  are:  Airborne  Electronic  Terrain  Map  System,  a  Multi-bus  Avionics  Architecture 
Design  Study,  and  a  Video  Information  Distribution  bvstem  Study.  The  PAVE  PILLAR  program  will  use  hardware  developed 
under  PE  63452,  Project  2700,  Very  High  Speed  Integrated  Circuits,  and  will  provide  funding  to  that  element  ar  required 
to  procure  the  necessary  Items. 

6.  (U)  WORK:  PERFORMED  BY: 

Current  efforts  are  being  performed  by  Hoeing  Military  Airplane  Company,  Seattle  WA,  Ceneral  Dynamics  Corporation, 

Ft  Worth,  TX,  Crumman  Aerospace  Corporation,  Bethpage  NY,  Intel  national  Telephone  and  Telegraph  Avionics  Division, 

Nut  ley  NJ,  McDonnell  Douglas  Corporation,  St  Louis  MO,  Northrop  Corporation,  Hawthorne  CA,  and  TRW,  Incorporated, 

San  Diego  CA.  The  ln-house  organization  repouslble  for  the  program  Is  the  System  Avionics  Division,  Avionics 
Laboratory,  Wrlglit-Pa t teraon  Air  Force  Base,  Ohio. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

Project  2735,  Integrated  Flight  Demonstrator:  This  Project  will  provide  flight  validation  of  the  technology  and  system 
implementations  developed  and/or  Integrated  under  Project  2734,  Advanced  System  Avionics.  A  secondary  objective  of  the 
Project  Is  to  reduce  the  cost  of  avionics  flight  testing  by  providing  a  flexible  test  bed  aircraft  containing  the 
necessary  core  avionics  and  Instrumentation  to  support  quick  turnaround  testing  of  developmental  equipment.  The  Project 
was  an  FY  82  new  start.  FY  82  funds  were  expended  to  Install  a  combat  effectiveness  model  in  the  evaluation  facility. 
Funds  In  FY  83  will  be  used  to  accomplish  system  definition  and  preliminary  flight  testing  of  Inertial  navigation 
algorithms.  System  definition  will  be  completed  In  FY  84  and  system  design  will  be  Initiated. 
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Program  Element:  f 63253F  Title:  Advanced  Syatem  Integration  Demonstrations  (PAVE  PILLAR) 

DoD  Mission  Area:  #551,  Electronics  and  Physical  Sciences  Budget  Activity:  #2,  Advanced  Technology  Development 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2538,  Integrated  Communication  Navigation  Identification  Avionics  (ICNIA) 

A.  Project  Description:  The  objective  of  the  ICNIA  Project  Is  to  develop,  fabricate,  test,  and  evaluate  an 
advanced  development  model  (ADM)  version  of  an  Integrated  communication,  navigation,  and  Identification  (CNT )  avionics 
system.  The  Project  Is  needed  as  the  first  step  to  overcome  weight,  size,  cost,  logistics,  and  maintenance  problems  as 

well  as  increased  pilot  workload  created  by  the  proliferation  of  unique,  ilngle  function  C,  N,  and  I  ayitena.  Thrao 
9ystems  lack  a  flexible  growth  capability  to  meet  the  dynamic  mission  requirements  and  threat  environments  of  the  future* 
These  systems  are  being  developed  using  existing  technology  rendering  the  systems  obsolete  by  the  time  operational 
capability  la  achieved.  The  ICNIA  Project  will  seek  to  (a)  demonstrate  a  synergistic.  Integrated  subsystem  approach  to 
avionics  for  all  CNI  functions  in  the  2MHz  to  2CHz  spectrum;  (b)  test  and  evaluate  the  ADM  on  the  Integrated  Electro¬ 
magnetic  System  Simulator  (IESS),  a  system  to  be  developed  to  simulate  the  total  elect romagnetlc  signal  environment  of 
a  modern  tactical  aircraft  operating  In  a  real  world  hostile  environment;  and  (c)  develop  a  detailed  set  of  specifications 
to  be  used  as  a  basis  for  engineering  development  and  production  of  ICNIA  terminals. 

B .  ( U )  Program  Accomplishments  and  Future  Efforts : 

(1)  (U)  FY  1982  Accomplishments: 

A  memorandumn  of  agreement  (MOA)  was  signed  with  the  US  Array  Avionics  R&D  Activity  (AVRADA) ,  Ft  Monmouth 
NJ,  thus  establishing  ICNIA  as  a  joint  program.  The  US  Army  is  funding  approximately  16.52  of  the  2538  Project.  The 
determi nation  and  findings  (DAP)  document  for  IESS  was  approved  thereby  establishing  authority  to  negotiate  the  contrac¬ 
tual  effort. 

(2)  (U)  FY  1983  Program: 

The  ICNIA  System  Definition  contracts  will  he  completed.  The  ICNIA  ADM  dual  award  and  IESS  contracts 

will  begin. 

(0  (U)  FY  1984  Planned  Program  and  Basis  lor  FY  1984  RDT&E  Request: 

The  ICNIA  ADM  and  IESS  efforts  will  continue.  The  FY  1984  funds  of  $13,133,000  are  being  requested  to 
fund  the  completion  of  the  ICNIA  ADM  system  design  and  to  develop  the  ADM  breadboards  to  be  used  as  the  foundation  of 
the  ICNIA  ADM  terminal.  An  Independent  analysis  of  the  ADM  hardware  and  software  designs  will  continue.  The  IKSS 
system  definition  effort  will  be  completed  with  detailed  system  design  to  follow.  The  co6t  estimate  is  based  on  e >tl- 
fnates  by  Air  Force  engineering  and  procurement  personnel  predicated  on  experience  with  similar  programs. 
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Program  Element:  tb3253F  Title:  Advanced  Syatem  Integration  Demonstrations  (PAVE  PILLAR) 

DoD  Mission  Area:  f55jj  Electronics  and  Physical  Sciences  Budget  Activity:  t 2,  Advanced  Technology  Development 

( 4 )  ( U )  Program  to  Completion: 

The  ICNIA  ADM  will  be  developed,  fabricated,  tested,  and  evaluated.  The  ADM  will  be  tested  using  IESS 
mid  will  be  flight  tested  using  the  PAVE  PILLAR  aircraft.  The  IESS  will  be  developed,  fabricated,  and  tested  for  proper 
operation  in  order  to  provide  a  hot  bench  test  of  the  ICNIA  ADM. 

C.  (1)'  Major  Milestones:  Not  Applicable 
(U)  Project:  2734:  Advanced  System  Avionics  (ASA) 

A.  (U)  Project  Description: 

The  Air  Force  is  presently  faced  with  significant  and  rising  development,  operational,  maintenance, 
training  an.)  support  problems  as  a  result  of  requirements  for  the  expanded  use  of  avionics  to  achieve  multlinlsslon 
capabilities  for  aircraft.  Proliferation  of  hardware  and  software,  coupled  with  parallel  growth  of  support  equipment, 
maintenance,  training,  etc,  are  Incurring  costs  that  are  becoming  unaffordable.  The  ASA  Project  will  exploit  a  number  of 
recent  innovations  In  system  architecture ,  semi  conductor  technology,  computer  standardization,  and  computer  software 
to  Integrate  the  avionics  functions  of  advanced  alrcrnft  to  obtain  operational  performance  improvements,  very  high 
mission  reliability,  fault  toLerance  and  substantia!  reductions  In  both  acquisition  and  support  costs.  It  Is  estimated 
that  through  Integration  and  automation,  the  probability  of  survival  In  a  dense  threat  environment  can  be  increased  as 
much  as  !>0%.  Furl  lur,  by  reduction  of  the  numbers  of  cables  and  connectors  and  by  the  application  of  fault  tolerant 
techniques,  the  mean  time  between  failure  of  the  system  can  be  Increased  by  a  factor  of  five.  Integrated  diagnostics 
can  halve  the  mea u-time- t o-repa t r.  Higher  levels  of  automation  will  allow  crew  members  to  concentrate  their  attention 
on  top-level  mission  management  functions.  In  summary,  significant  availability  and  survlvabi  llty  improvements  are 
exported.  The  ASA  Project  will  address  the  development  of  architectural  and  integration  concepts  which  will  provide 
system  designs  to  obtain  the  improvements  stated  above. 

B.  (if)  Program  Accomplishments  and  Future  Efforts: 

(l)  (U)  FT  1 9 K ?  Accomplishments: 

Five  parallel  contracts  were  awarded  to  major  airframe  contractors.  The  purpose  oi  these  efforts  Is  to 
Identify  the  requirements  for  future  tactical  missions  and  to  define  a  generic  avionics  architecture  which  can  fulfill 
these  requirement*.  Dual  contracts  were  awarded  to  develop  top-level  specifications  for  a  MTh-STD-l 7$0A  processor  using 
technology  developed  on  the  Very  High  Speed  Integrated  Circuit  Program.  An  effort  was  commenced  to  define,  design  and 
fabricate  a  video  data  bus  for  application  to  PAVK  PI  LIAR  and  t  lie  F-16.  A  simulation  laboratory  upgrade  was  Initiated 
to  provide  support  software  capabilities  and  real-time  man-in- the- loop  simulation  facilities  for  on-slte  verification 
and  validation  demonstrations  of  PAVE  PILI-Ak  concepts  and  technologies. 


Program  Element: 
DoD  Hies  Ion  Area: 


I63253F 


Title: 


Electronics  and  Physical  Sciences 


Advanced  System  Integration  Demonstrations  (PAVE  PILLAR) 
Budget  Activity:  #2,  Advanced  Technology  Development 


System  definition  efforts  will  continue.  The  design  for  the  VHSIC  computers  will  be  completed,  as  will 
the  design  for  the  video  bus  subsystem.  Contracts  will  be  awarded  to  commence  an  on-site  integration  and  validation 
effort,  a  wide  band  multiplex  bus  to  provide  a  capability  of  resource  sharing  between  subsystems,  an  advanced  digital 
avionics  map  subsystem,  a  common  signal  processor  for  use  In  all  ASA  subsystems,  and  an  effort  to  Integrate  the  ASA 
simulation  support  facility.  An  effort  will  commence  to  host  and  evaluate  the  new  DOD  higher  order  language,  Ada. 
In-house  efforts  to  provide  a  baseline  for  performance  improvement  and  availability  enhancement  Will  continue. 


FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT&E  Request: 


Nearly  $11  million  of  the  programmed  FY  1984  funding  will  be  required  to  fulfill  ongoing  contract 
obligations  described  In  prior  paragraphs.  A  major  new  start  in  FY  1984  ia  the  dual-award  effort  for  system  design 
and  development.  Results  from  the  five  definition  contracts  will  be  evaluated  and  Incorporated  Into  a  specification  for 
final  system  design.  Two  contractors  will  be  chosen  to  participate  through  the  design  phase.  At  the  end  of  the  design 
phase  a  single  contractor  will  be  chosen  to  proceed  through  system  development  and  flight  teat.  High  technology 
developments  which  will  be  Integrated  and  evaluated  on-site  during  FY  1984  include  the  Airborne  Electronic  Terrain  Map 
and  the  video  bus.  A  contract  to  develop  an  advanced  symbol  generator  for  use  In  man-in-the-loop  simulations  will  be 
awarded.  Cost  estimates  have  been  generated  by  Avionics  Laboratory  engineers  and  procurement  specialists  based  on 
experience  with  prior  efforts  and  programs.  Nearly  all  data  Is  based  upon  competitive  procurement  procedures.  The 
estimates  are  current  (within  six  months)  and  considered  reasonably  accurate. 


Program  to  Completion: 


This  Is  a  continuing  program. 


FY  1984  KDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63259F  Title:  Cartographic  Applications 

DOD  Miuaion  Area:  #551,  Electronic  and  Physical  Budget  Activity:  #2,  Advanced  Technology  Development 

Sciences  (ATP) 

1 .  (U)  RESOURCES  (PROJECT  LISTINC):  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

1  ,299 

2,097 

7,000 

10,396 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Cartographic  Applications  program  directly  supports  Air 
Force  users  and  developers  of  tactical  and  strategic  systems  whose  performance  is  dependent  upon  the  use  of  digital 
cartographic  data.  Numerous  advanced  Air  Force  systems  are  being  developed  and  fielded  which  are  dependent  upon  unique 
digital  representations  of  the  earth's  surface  (terrain,  structures,  etc.)  to  accomplish  their  missions  (l.e.,  cruise 
missiles,  simulators.)  The  objective  of  CATSS  Is  to  consolidate  requirements  for  digital  cartographic  data,  curtail  the 
proliferation  of  system  specific  data  bases  required  to  support  those  requirements  and  develop  techniques  and  algorithms 
to  more  effectively  exploit  that  data  to  enhance  system  performance.  Program  emphasis  will  be  on  developing  data  base 
structures  which  support  multiple  Air  Force  system  requirements,  applications  algorithms  to  more  efficiently  manipulate/ 
transform/explolt  the  data  and  techniques  to  assist  users/developers  to  more  accurately  define  their  requirements. 

There  will  be  two  output  products.  The  first  will  be  a  single  Air  Force  specification  for  its  future  digital  carto¬ 
graphic  data  base  needs  to  be  provided  to  Defense  Mapping  Agency  (DMA)  for  Inclusion  in  the  late  1980s  development  of 

a  DMA  master  data  base.  This  program  will  satisfy  the  Af r  Force  responsibility  to  define  and  verify  the  correctness  of 
that  required  Air  Force  input  and  is  the  only  opportunity  Che  Air  Force  will  have  to  Impact  that  critical  master  data 
base  design.  The  second  product  will  be  delivery  of  a  set  of  digital  cartographic  data  support  tools  to  weapons  systems 
developers  to  allow  them  to  Improve  and  verify  their  systems  designs  by  using  the  actual  Air  Force  data  base  elements 
during  their  experimental  design  phase.  All  Air  Force  major  commands  needing  digital  cartographic  data  have  reviewed 
and  concur  In  this  program.  A  conservative  estimate  of  potential  savings  Is  25  million  dollars  annually. 

3.  (U)  COW'ARISION  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (5  In  Thousands) 

890  2,345 

Congress  has  not  appropriated  FY  1983  funds  tor  this  program, 
of  the  orogton  tur  an  FY  1984  start. 


The  change  In  the  FY  1984  funding  reflects  restructuring 


Program  Element:  I63259F  Title:  Cartographic  Applications 

DOO  Mission  Area:  #551,  Electronic  and  Phyalcal  Budget  Activity:  #2,  Advanced  Technology  Development 

Sciences  (ATP) 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands).  Not  applicable. 

5.  (u)  RELATED  ACTIVITIES:  Supporting  exploratory  development  activities  are  conducted  In  PE  62702F,  Command  and 
Control  and  Coumnlcatlona  (C^).  Other  related  work  la  on-golng  In  PE  63701F,  Mapping  and  Charting,  and  PE  64701B, 

DMA  Mapping  and  Charting  and  Geodesy.  There  are  two  preliminary  definition  efforts  on-golng  In  Program  Element  62702F, 
Command,  Control  and  Communications  In  FY  1982  and  FY  1983.  These  efforts  will  identify  and  technically  consolidate 
all  Air  Force  projected  digital  data  requirements.  The  results  of  these  efforts,  one  for  strsteglc  needs,  one  for 
tactical,  will  be  the  basis  for  the  development  of  the  Air  Force  consolidated  requirements  specifications  In  this 
program.  The  Army  and  Navy  also  have  developments  using  digital  cartographic  data.  The  Army,  tor  example,  needs 

data  for  specific  systems  such  as  Pershing  and  Firefinder.  However,  the  Air  Force  la  the  biggest  user  of  this  data 
(70  percent)  and  to  Include  other  Service's  needs  in  Che  initial  program  would  introduce  unacceptable  technical  risk. 
Risk  Is  already  a  factor  since  the  Air  Force  has  already  identified  more  than  50  developing  systems  needing  this  data. 
Other  Service  developments  will  be  Included  in  this  program  where  useful  and  all  users  will  be  able  to  use  the  devel¬ 
oped  tools. 

6.  (U)  WORK  PERFORMED  BY:  In-house  efforts  and  contract  monitoring  will  be  done  at  the  Rome  Air  Development  Center, 
Crlffiss  AFB ,  NY. 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

( 0)  Project:  #2810,  Digital  Mapping  and  Charting  Technology 

A.  (U)  Project  Description:  This  project  will  technically  valldote  consolidated  future  Air  Force  requirements 
for  digital  cartographic  data.  It  will  construct  a  sample  o£  a  data  base  segment  which  will  Include  all  the  validated 
features  the  Air  Force  will  need  and  will  experimentally  test  the  adequacy  of  the  data  base  elemencs  so  a  specif lcat lou 
can  be  provided  to  the  Defense  Mapping  Agency  CDMA).  This  will  Insure  that  the  master  data  base  DMA  constructs  Includes 
the  largest  possible  set  of  foreseeable  Air  Force  weapon  system  needs.  This  project  will  also  develop  an  interactive 
support  facility  In  which  weapons  developers  using  digital  cartographic  data  can  experimentally  verify  and  test  their 
digital  cartographic  data  subsystems  using  the  universal  data  base,  greatly  reducing  overall  system  cost  and  risk. 
Without  this  facility  future  systems  will  continue  to  needlessly  duplicate  developments  and  will  continue  to  lay 
overlapping  dam  base  requirements  on  DMA. 

B .  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (II)  FY  1‘I62  Accomplishments'.  Not  applicable. 

(2)  (II)  FY  1983  Program:  Not  applicable. 


/P 


Program  Element:  I63259F  Title:  Cartographic  Applications 

DOD  Mission  Ares:  #551,  Electronic  and  Physical  Budget  Activity:  #2,  Advanced  Technology  Development 

Sciences  (ATD^  ' 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request:  Efforts  will  use  the  output  of  exploratory 
development  to  svelop  the  Air  Force  specification  for  the  digital  data  base.  The  structure  of  the  data  base  will  be 
formed  and  an  experimental  model  for  verification  will  begin  development.  Tram  Itlon  of  a  completed  Air  Force  specifi¬ 
cation  and  sample  data  base  for  Input  to  Defense  Mapping  Agency  Is  planned  for  1987.  Data  base  transformation  tools 

and  manipulation  tools  for  developers  of  strategic  and  tactical  systems  will  begin  development.  A  small  computer  to 
host  the  software  tools  and  data  base  will  be  acquired.  A  flexible  design  capability  consisting  of  an  Interactive 
computer-based  set  of  tools  for  use  with  digital  cartographic  data  bases  Is  planned  for  completion  In  1988  and  will 
transition  to  weapons  system  developers  as  a  permanent,  standardized  facility.  Without  this  capability.  Air  Force 
systems  needing  digital  cartographic  data  In  the  future  will  not  be  deployable  because  the  demand  for  unique  data  bases 

will  out  strip  the  producers  capability  to  provide  them  on  schedule  and  the  Air  Force  will  not  be  able  to  fully  exploit 

the  military  advantages  of  digitized  terrain  data. 

(4)  (II)  Program  to  Completion:  Software  manipulation  tools  which  will  allow  experimental  systems  design  using 

the  master  data  base  will  be  developed  based  on  consolidated  needs  of  tactical  and  strategic  systems  developers.  The 
tools  and  data  base  will  be  tested  for  accuracy  and  integrated  in  a  support  facility.  Transition  to  an  appropriate  Air 

Force  acquisition  agency  for  operation  as  a  permanent  capability  Is  planned  for  1988. 

C .  ( U )  Major  Milestones: 


8. 


(U) 


Milestones 

Basic  Functional  Design  Complete 
Date  Base  Implementation  Complete 
Design  Tools  Complete 
Integrated  Facility  Transition 
PROJ  KCi  IV KK  $10  MII.1. 1011  IN  KY  1984:  Not 


Dates 

August  1984 
May  1986 
May  1986 
October  1988 

applicable . 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63302F _  Title:  Advanced  Hiaalle  Propulsion 

DOD  Mission  Area:  I 553  -  Engineering  Technology  (ED)  Budget  Activity:  #2  -  Advanced  Technology  Development 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1986 

FY  1985 

Additional 

Estimate 

Number 

Title 

Actual 

F.stlnate 

Eatlmate 

Eatlmate 

to  Completion 

CoBt 

TOTAL  FOR  PROGRAM  ELEMENT 

6,629 

0 

3,333 

5,507 

Continuing 

N/A 

6339 

Air-Launched  Missile  Propulsion 

553 

0 

1,406 

1,745 

6340 

Space  Systems  Propulsion 

3,012 

0 

1  ,927 

3,762 

6341 

Ballistic  Missile  Propulsion 

864 

0 

0 

0 

2445 

Advanced  Air-Breathing  Propulsion 

2,200 

0 

0 

0 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSION  NEED:  Advanced  rocket  propulsion  system  options  to  provide 
Increased  tactical  and  strategic  weapons  system  effectiveness  are  Investigated  In  tills  advanced  development 
program  element.  This  program  provides  an  assessment  of  performance,  cost,  reliability,  and  service  life  of 
advanced  rocket  propulsion  concepts  to  provide  transition  of  the  advanced  development  technology  to  the 

system  developers  and  users.  Technology  advancement  Is  carried  out  In  three  mission  oriented  areas:  air-launched 
missiles,  space  systems,  and  ballistic  missiles.  There  will  be  no  advanced  air-breathing  (ramjet)  propulsion 
work  alter  EY  19112;  the  air-breathing  project  has  been  eliminated  from  this  program  element. 

3.  O')  COHPAR 1 S  10N_  U  ITU  EY  1981  DESCRIPTIVE  SUMMARY:  Oi  '  1  a  Thousands  ) 

7.174  89  •  1,279 

Reduction  In  EY  lyd?  reflects  the  decreased  number  <»t  low  temperature  propellant  tests  in  Project  0341.  Vhe 
EY  198  I  program  was  zeroeJ  in  the  EY  1983  appropriations.  The  increase  In  EY  1984  provides  lor  at:  EY  1984 
start  of  the  Advanced  Strategic  A(  r-I.annched  Missile  Propulsion  task  to  meet  Advanced  A1  r-to-Surfaco  Missile 
(AASM),  Conventional  Stamlof  1  Weapon,  or  mil  1-satel  l  Ite  requirements. 

4.  (II)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


I 


Program  Element:  0633O2F _ Title:  Advanced  Missile  Propulsion 

DOU  Mission  Area:  #553  ~  Engineering  Technology  (EU)  Budget  Activity:  #2  -  Advanced  Technology  Development 

5.  (U)  RELATED  ACTIVITIES:  Technology  programs  to  demonstrate  propulsion  and  motor  component  feasibility 
are  Initially  accomplished  in  exploratory  development  under  Program  Element  62302F,  Rocket  Propulsion. 

Coordination  of  efforts  In  this  area  are  through  the  Joint  Army-Navy-NASA-Air  Force  Interagency  Propulsion 

Committee,  and  through  working  level  meetings  and  inter-service  committees.  This  program  element  provides 
technology  for  the  following  program  elements:  PE  64314F,  Advanced  Medium  Range  Air-to-Air  Missile  and  PE  6441  IF, 
Space  Transportation  System  Acquisition. 

6.  (U)  WORK  PERFORMED  BY:  Management  of  tills  effort  is  provided  by  the  Air  Force  Rocket  Propulsion 
Laboratory,  Edwards  Air  Force  Base,  California.  Ail  work  Is  done  under  contract.  The  top  five  FY  1982  contractors 
were:  Hughes  Aircraft  Company,  Canoga  Park,  CA  (Project  2445);  Hercules  Incorporated,  Cumberland,  MU  (Project  6339); 
United  Technologies  Corporation  (Chemical  Systems  Division),  Sunnyvale,  CA  (Project  6340)  and  Atlantic  Research 
Corporation,  Alexandria,  VA  (Project  2445).  There  were  three  other  contractors  with  contracts  totaling  $850,000. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  Space  Systems  Propulsion.  The  first  task  In  this  project  is  the  demonstration  of  a 
modular/storabic  space  propulsion  system  which  will  be  used  for  evasive  maneuvering  to  enhance  satellite 
survivability  against  a  growing  anti-satellite  threat.  Also,  this  propulsion  technology  will  provide  a  140 
percent  payload  growth  capability  for  spacecraft  deployment  stages  operating  out  of  the  Shuttle.  The  modular 
aspect  (the  clustering  of  propeLlant  tanks  and  engines)  allows  for  the  propulsion  system  to  be  embedded  in  a 
satellite  or  to  operate  as  a  separate  stage.  The  versatility  of  the  modular  approach  is  unlimited  and  provides 
for  a  great  deal  of  mission  flexibility.  The  second  task  will  develop  cryogenic,  toroidal  propellant  tank 
technology  for  a  compact  propellant  feed  system.  A  toroidal  liquid  oxygen  tank  used  on  an  upper  stage  operating 
out  of  the  space  shuttle  cargo  bay  can  accommodate  payloads  40-42  feet  in  length,  and  can  provide  a  38  percent 
Increase  in  payload  carrying  capability  over  the  Shuttle/Centaur  G  stage.  Achievements  in  FY  1982  include 

Two  fulL-scale  motor  firings  demonstrating  the  feasibility  of  an  Improved  performance  space  motor.  The  motor 
technology  lias  already  transitioned  to  the  soliF  motors  for  the  Global  Positioning  Satellite  and  the  Defense 
Meteorological  Satellite  Program.  Milestones  in  FY  1983-1984  will  be  to  complete  the  initial  designs  of  the 
modular/storabic  space  propulsion  system  and  the  compact  cryogenic  propeLlant  feed  system.  The  modular/ storab 1 e 
space  propulsion  system  and  the  compact  cryogenic  propellant  feed  system  are  the  two  new  starts  for  FY  1984. 

B.  (H)  Project:  Air-Launched  Missile  Propulsion.  This  effort  will  demonstrate  an  advanced  strategic 

at  lark  missile  propulsion  system.  The  Integration  of  radial  pulse  motor  technology  with  lightweight  composite 
<n«»tor  case  technology  will  allow  for  a  missile  that  is  half  the  volume,  two-thirds  the  weight  and  has  the 
capability  to  double  the  range  over  air-launched  strategic  missiles  currently  in  use.  The  most  time  critical 
mission  tlm  requires  these  capabilities  is  the  Advanced  Al r-to-Sur face  Missile  (AASM).  Being  able  to  Incorporate 
the  new  t  «■<  Imolug  1  es  makes  the  AASM  a  true  force  multiplier  over  the  current  SRAM.  This  technology  also 
supp  ris  ch«*  Gonvrnilonul  Standoff  Weapon  development. 
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Program  Element:  I63302F 
DOD  Mission  Area:  #553 


Engineering  Technolog 


Title:  Advanced  Missile  Propulsion 

Budget  Activity:  12  -  Advanced  Teclmolog 


Development 


This  advanced  air-launched  propulsion  technology  could  also  be  used  for  providing  an  Increased  capability  to 
the  current  air-launched  anti-satellite  defense  system.  Achievements  in  FY  1982  Include  the  demonstration 
of  an  air-launched  radial  pulse  motor  that  can  provide  growth  capabllty  for  AMRAAM  doubling  its  range  capability. 
Milestones  in  FY  1983-1984  will  be  to  complete  the  initial  designs  of  the  Advanced  Strategic  Attach  Missile 
motor  and  to  complete  the  motor  component  evaluations. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  f 63363F  Title:  Hyperveloclty  Missile  Program 

DOD  Mission  Area:  #553,  Engineering  Technology  Budget  Activity:  #2,  Advanced  Technology  Development 


1.  (U)  RESOURCES  ($ In  thousa nds ) : 


Project 

Number 

Title 

FY  1982 

Actual 

FY  1983 
Estima  te 

FY  1984 
Estimate 

FY  1985 

Eatlma  te 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

10,070 

992 

974 

0 

58,534 

71 ,470 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Hyperveloclty  Missile  (HVM)  Is  a  small,  low  cost,  hypersonic 
ant  1  vehl  cu  la  r  missile  which  will  be  employed  wi^h  our  a  1 r-to "surface  combat  fighter  aircraft  to  destroy  multiple  targets 
per  pass  In  the  high  threat,  high  speed,  low  altitude  environment.  The  HVM  Is  designed  as  a  low  co6t,  highly  reliable 
missile.  This  allows  a  high  return  on  investment  and  high  availability  of  the  weapon  system.  It  will  allow  the  U.S.  to 
purchase  and  carry  enough  antiarmor  missiles  to  efficiently  address  Soviet  armor  and  support  vehicles.  A  laser  radar 
tire  control  system  will  continue  to  be  developed  concurrently  for  the  HVM  program  which  will  provide  multiple  kills 

per  pass. 

3.  (H>  COMP AH  I  SON  WITH  PV  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

b  /(>*  992  0**  0  0  9 , 962*  * 

*  AK  Internally  reprogrammed  2,000  In  FY  «»2  ^  iccc  !.tj  to  development, 

**  FY  H3  Inscriptive  Summary  only  listed  funds  necess.it  y  t*>  accomplish  concept  validation.  Requirements  now 
reflect  total  expenditures  neceS3ary  to  finish  full  scale  development  «.f  the  total  system. 

4.  (U)  OTHER  APPROPRIATION  KUNOS:  Not  applicable. 

5  •  (U)  RK I  .AT  K0  A< IT  I  V  IT  1 K  S :  The  Multifunctional  Infrared  Coherent  Optical  Scanner  (Mi<>s  l)  Program  (PE  62204  1  provides 
a  second  conrractutal  effort  for  development  of  the  CO2  scanning  laser  fire  control  system  requir'd  for  this  rntssil**. 

n.  (U)  WORFCj)  PKKFORMEO  BY:  V  -tight  Cor  p«u a (  ion  >f  Dallas,  Texas,  being  managed  by  the  Air  Force  Armament  Jabot  at  ry 
(Ah  A  M.)  at  Egliu  AFH,  Florida.  A  portion  <•:  the  j-m  1  d.»  i.-  co  system  (MIC0'«  I)  work  Is  bring  accomplished  by  Ford  Aerospace, 
through  the  Air  Force  Avionics  Lab  (AFUA*  *A»  at  W  r  i  ghr  -Pa  t  terson  AFB  ,  Ohio. 
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Program  Element:  163363F  Title:  Hypervelocity  Missile 

DOD  Mission  Areal  t'553,  Engineering  Technology  Budget  Activity:  #2,  Advanced  Technology  Development 

7.  (U)  HYPERVELOCITY  MISSILE  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984): 

A.  (V)  PROJECT  DESCRIPTION:  The  Hypervelocity  Missile  is  a  5000  ft/sec,  50  lb,  low  cost  ($5K  class)  anti vehicula r , 
multiple  engagement  weapon*  This  missile  represents  r  completely  different  approach  to  killing  armor  than  is  used 
by  current  weapons,  such  as  MAVERICK,  HELL  FIRE,  and  TOW.  It  uses  a  kinetic  energy  penetrator  (rod  or  tube,  instead 
of  a  chemical  energy  warhead)  as  the  kill  mechanism.  Thus,  it  achieves  a  substantial  reduction  in  missile  size, 
weight,  and  cost,  while  dramatically  increasing  the  missile's  flight  velocity  and  aircraft  combat  load.  These  char¬ 
acteristics  provide  a  marked  increase  in  f irepower-per-sortie  while  simultaneously  decreasing  the  aircraft's  exposure 
time.  The  potentially  high  payoff  of  the  Hyperveloci ty  Missile  is  that  it  will  enable  the  t/.S.  Forces  to  dramatically 
increase  the  weapons  available  and  the  armament  carried  per  sortie.  Additionally,  the  low  cost  per  missile,  combined 
with  its  simple  employment  procedures,  will  enable  the  tactical  forces  to  train  our  aircrews  to  effectively  use 

this  munition. 

B.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  (U)  KY  196  Accomplishments:  Funding  constraints  forced  an  early  contractor  down-select  in  Dec  81.  In 
Jan  82,  i he  program  was  restructured  to  reflect  the  available  KY  82  funds.  In  May  82,  the  program  passed  the  first 
major  le-hnicai  milt  tone  when  laser  energy  was  successfully  transmitted  to  the  missile  receiver  In  a  tree-flight 
environment.  Between  Jan  and  Jul  82,  a  Ctiidance  Test  Missile  (CTM)  was  designed,  fabricated,  and  Integrated. 

The  (j'T*  fiardwre  was  successful  ly  flight  tested  (two  shots)  in  Oct  and  Dec  82  to  demonstrate  guidance/control 
nccura.  y  of  the  HVM  concept.  During  FY  82,  the  MICOS  program  progressed  to  completion  of  the  Critical  Design  Review 
foi  Chi  laser  radar  sensei  hardware. 

(  )  00  Y  1983  Program:  A  high- ‘pee1,  ballistic  test  has  been  successfully  conducted  which  demonstrated  the 
ability  of  he  mis  t le  to  achieve  5000  f^se  .  Two  additional  ground  tests  of  the  CTM  will  be  conducted  i tt  Feb 
milt  Aug  83  to  demo.'Bi  ra » •  the  ability  t  • »  euide  no  control  a  high-speed  missile  and  to  accurately  Impact  a  target. 
Prevent  plans-  include  on*  ground  launched  multi,  e  missile  guidance  test  In  late  FY  83  where  two  missiles  will  he 
simultaneous  guided  to  : -o  lnde; undent  targets.  This  test  will  demonstrate  the  ability  of  the  laser  guidance 
yM  em  OS'*  *  -  n  iLtiple  mis  . lies  simultaneously. 

i  <i  i1  j^Y  1984  Planned  Progt  .m  and  Basis  for  FY  1984  RDT&E  Request:  The  primary  work  to  be  accomplished  in 

KY  84  will  \ ■  ^tensive  engineeiinp  design  work  on  a  small,  lightweight,  improved  attitude  control  system  (ATS).  The 

>'t.-und  r.*sr  tech  demo  isliee  (KMs)  fired  in  ri  93  were  larger  than  the  final  HVM  will  be  (bb  vs  4\  Mi  lbs).  Als  , 
i'-  unique  attitude  c.-ntt  1  vst*-  in  the  CTM  consisted  of  on  1  v  48  firing  squibs,  whereas  the  final  HVM  will  luqult. 
12t  *;qulhs#  Con*  1  der.i  hie  engineering  ef:ort  will  ’ required  to  redesign  this  attitude  control  system  and  i>.t 
it  in  a  small*',  I  i  ght  er-c  >•  ight  housing.  This  new  .\C5,  alone  with  the  new  f  l  ight -wel  ght  will  t  n  • 

.  i  the  'iirni/  ...  I.ssile  r  conduct  one  high-speed  ground  test  it  White  Sands  Missile  Range  In  late  VY  K 

-crea  f  ape  ‘  !  M  ty  of  the  new  .ACS  will  he  demons  ited  b'»  .pildlng  the  missile  to  a  t  t  r  ge  t  .» i  n.ti.i  ■ 
i  ■  ;  I  j  *  f  1 1  angli  t  ’  «u  pr-n>l  sly  tested.  The  PRICK  mc.de  1  (.Program  Review  el  l  ni  onin  t  1  on  t<>: 
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Program  Element:  I63363F 

DOD  Mission  Area:  #533,  Engineering  Technology 


Title:  Hypervelocity  Hlsslle 

Budget  Activity:  <2,  Advanced  Technology  Development 


parametric  cost  estimating  technique  was  used  In  establishing  the  FY  84  budget  requirement,  using  historical  data. 
The  last  comprehensive  cost  review  for  this  program,  which  Is  currently  in  Its  advanced  development  stage,  was  made 
in  Oct  82. 

(4)  (U)  Program  to  Completion:  Beyond  FY  84,  an  aircraft  compatible  pod  will  be  used  for  launching  HVHs  from  an 
airborne  platform.  The  laser  radar  software  development  must  be  completed  as  well  as  the  sof tua  re /hardware  Integra¬ 
tion.  The  launcher  design  must  be  completed,  and  the  PLIR  FCS  must  undergo  an  aircraft  captive  flight  test  verifi¬ 
cation.  Finally,  the  missile,  launcher,  and  FLIR  FCS  must  undergo  a  series  of  airborne  tests  culminating  with  mul¬ 
tiple  missiles  being  fired  simultaneously.  Improved  laser  radar  design  efforts  will  continue  throughout  the  devel¬ 
opment  phase  to  provide  preplanned  product  Improvement  capabilities  which  will  allow  targeting  and  attacking  up  to 
ten  targets  per  pass. 

C.  <U)  MAJOR  MILESTONES: 


Milestones 

Dates 

1. 

Guidance  Concept  Demonstration  Complete 

Jul 

83 

2. 

HVM  Design  Complete 

Dec 

83 

3. 

HVM  Ground  Tests  Complete 

,  Oet 

84 

4. 

Preliminary  Fire  Control  System  Design  Complete 

Oct 

84 

5. 

Captive  Flight  Test  Complete 

Oct 

86 

6. 

Flight  Test  Demonstration  Complete 

Oct 

87 

7. 

Laser  Radar  Fire  Control  System  Design  Complete 

Oct 

87 
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FY  1984  RDT&E  DESCRIPTIVE  SUMHARY 


Program  Element :  I634Q1F 

DOD  Mission  Area:  Space  Launch  and  Orbital  Control.  *410 


Title:  Space  Vehicle  Subsystems 

Budget  Activity:  Advanced  Technology  Development,  12 


1.  (0)  RESOURCES  (PROJECT  LISTING)  ($  It.  thousands): 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Eattmate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

0 

4,339 

6,314 

29,293 

Continuing 

Not  Applicable 

681D 

Advanced  Space  Guidance  Technology 

0 

1,700 

3,018 

6,100 

Continuing 

Not  Applicable 

682J 

Advanced  Space  Power  Supply  Technology 

0 

1,700 

1,700 

3,800 

Continuing 

Not  Applicable 

688F 

Advanced  Satellite  Secondary  Propulsion 
Technology 

0 

0 

0 

1,300 

Continuing 

Not  Applicable 

2181 

Advanced  Space  Computer  Technology 

0 

680 

1,325 

16,909 

Continuing 

Not  Applicable 

2198 

Advanced  Space  Technology  Planning 

0 

259 

271 

1,184 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AW)  MISSION  MEED:  This  applied,  advanced  technology  program  servea  to  define, 

develop  and  demons t ra t e  new/improved  space  vehicle  subsystem  concepts/prototypes  which  support  numerous  DOD  space 
programs  and  arc  essential  for  meeting  DOD  space  mission  needs  In  the  late  1980s  and  1990s.  The  primary  objective  of 
this  program  Is  to  Increase  satellite  survivability,  autonomy,  performance,  reliability  and  lifetime.  A  secondary 
objective  Is  accomplishment  of  the  prime  objective  with  lighter,  lea's  complex,'  and  more  economical  subsystems  than 
currently  exist.  Development  efforts  are  in  guidance,  power  supply,  secondary  propulsion,  computer  subsystems  and  the 
supporting  technology  planning. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMHARY:  ($  in  thousands) 


Additional 


to  Completion 


Total 

Estimated 

Coats 


RDT&E 


0  4,339  6,523  Continuing  Not  Appllcsble 


(U)  FY  84  estimate  differs  from  the  FY  83  Descriptive  Summary  due  to  change  In  Inflation  indices. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 

5.  (U)  RELATED  ACTIVITIES:  The  following  relationships  exist  with  other  sctlvltles.  Project  681D  (Advanced  Space 
Guidance  Technology)  receives  Inputs  from  Program  F.leaent  (PE)  #62204F  (Aerospace  Avionics).  Project  682J  (Advanced 
Space  Power  Supply  Technology)  receives  power  system  technology  Inputs  from  PE  #62203F  (Aerospace  Propulsion).  Project 
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Program  Element:  f 63401F 

DOD  Mission  Area:  Space  Launch  and  Orbital  Control,  1410 


Title:  Space  Vehicle  Subsystems 
Budget  Activity:  Advanced  Technolog 


Develop 


688F  (Advanced  Satellite  Secondary  Propulsion  Technology)  receives  secondary  propulsion  technology  Inputs  from 
PE  62302P  (Rocket  Propulsion).  Project  2181  (Advanced  Space  Computer  Technology)  contains  the  Satellite  Autonomy 
cask  which  is  being  worked  Jointly  with  AFSC/NASA  Space  Technology  Interdependency  Working  Croup.  Project  2181  also 
receives  technology  Inputs  from  PE  63452F,  Very  High  Speed  Integrated  Circuits;  PE  63605F,  Advanced  Radiation  Technology; 
PE  63728F,  Advanced  Computer  Technology;  and  PE  6471  IF,  System  Survivability  (Nuclear  Effects).  The  Space  Vehicle 
Subsystems  program  flight  tests  Its  payloads  via  PE  63402F  (Space  Teat  Program). 


6.  (U)  WORK  PERFORMED  BY:  The  primary  contractors  are  the  following:  TRW  Inc.,  Redondo  Beach,  CA  (Project  681D  -- 

Multi-mission  Attitude  Determination  and  Autonomous  Navigation  system),  Hughes  Aircraft  Co.,  El  Segundo,  CA  (Project 
682J  —  Solar  Cells  and  Batteries)  and  the  Jet  Propulsion  Laboratory,  Pasadena,  CA  (Project  2181  —  Satellite  Autonomy), 
and  Ceneral  Research  Corp.,  McLean,  VA  (Project  2198  —  Military  Space  Systems  Technology  Model).  The  Air  Force  Space 
Technology  Center  Detachment  1,  Los  Angeles,  CA  manages  the  program  and  executes  Projects  681D,  2181,  and  2198.  The 
Air  Force  Aeropropulalon  Laboratory,  Wright-Patterson  AFB,  Oil  executes  Project  682J,  and  the  Air  Force  Rocket  Propulsion 
Laboratory,  Edwards  AFB,  CA  executes  Project  688F. 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84: 


A.  Project  68 ID,  Advanced  Space  Guidance  Technology.  This  project  develops  and  demonstrates  technology  for  space 
guidance  and  develops  components  which  will  provide  autonomous,  non-radlatlng  navigation  for  satellites  and  Improve 
Inertial  attitude  reference  accuracies.  In  FY  82  the  Space  Sextant  ^was  successfully  Integrated  and  flight  tested  on 
orbit.  A  final  report  on  Its  performance  will  be  published.  In  FY  83  work  on  the  Multi-mission  Attitude  Determination 
and  Autonomous  Navigation  task  will  be  continued.  Fabrication  of  a  flight  demonstration  model  will  start  In  FY  84. 


B.  Project  682J,  Advanced  Space  Power  Supply  Technology.  This  project  develops  and  demonstrates  power  system 
technology  for  subsystems  and  components.  These  subsystems  and  components  will  have  Increased  power  output  and  lifetime; 
substantially  reduced  volume,  cost,  and  weight;  and  increased  nuclear  and  laser  hardness.  In  FY  82  Gallium  Arsenide 
(GaAs)  solar  cells  were  fabricated  and  delivered  for  spacecraft  Integration.  These  solar  cells  will  be  flight  tested 
In  low  earth  orbit  In  FY  83  on  the  Navy's  Living  Instrument  Plume  Shield  experiment  and  on  the  NASA/Italy  San  Marco 
D/L  spacecraft.  Also  In  FY  83,  fabrication  and  qualification  of  a  large  area  Gallium-Arsenide  solar  panel  will  be 
Initiated  to  prepare  for  a  high  radiation  belt  space  flight  demonstration.  Development  of  a  common  pressure  vessel 
for  a  multi-celled  Nickel-Hydrogen  battery  will  be  initiated  to  provide  a  25Z  weight  reduction  compared  with  single 
cells.  Work  will  continue  on  these  tasks  In  FY  84.  Also  in  FY  84,  pi  inning  will  be  Initiated  for  a  new  High  Energy 
Density  Rechargeable  Battery  (HEDRB)  baaed  on  DOE's  research  on  Sodium-Sulfur  batteries  for  electric  vehicle  appli¬ 
cations.  High  Voltage  High  Power  System  (HVHPS)  development  will  start  in  FY  85. 


C.  Project  2181,  Advanced  Space  Computer  Technology.  This  project  develops  and  demonstrates  technology  for  computer, 
memory  storage,  data  preprocessor,  and  software  subsystems  and  components.  These  subsystems  and  components  will  have 
Increased  radiation  hardness  to  enhance  satellite  survivability,  will  decrease  satellite-to-ground  link  require¬ 
ments,  and  will  have  reduced  weight,  volume,  power  and  cost  relative  to  today's  state-of-the-art  technology.  This 
project  Includes  two  tasks  which  will  be  initiated  In  FY  83:  Space  Hardened  Electronics  and  Satellite  Autonomy. 
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Program  Element:  *63401F  Title:  Space  Vehicle  Subsyatema 

DOD  Mission  Area:  Space  Launch  and  Orbital  Control.  #4 10  Budget  Activity:  Advanced  Technology  Development.  #2 

In  FY  83  the  necessary  mission  studies  for  the  Space  Hardened  Electronics  Task  will  be  accomplished  and  tradeoff  studies 
will  be  performed  to  select  chip  set  technologies  to  be  developed.  In  PY  83,  development  of  an  Autonomous  Redundancy 
Management  and  Maintenance  Subsystem  (ARM MS)  will  be  Initiated.  A  ground  demonstration  of  the  ARM MS  concept  la  scheduled 
for  PY  86.  ARUMS  will  reduce  the  need  for  ground  commanding  of  satellites  by  autonomous  management  of  spacecraft  sub¬ 
systems. 

D.  Project  2198,  Advanced  Space  Technology  Planning.  This  project  develops  tools  for  planning  and  management  of 
technology  development  for  advanced  space  systems  through  the  Military  Space  Systems  Technology  Model  (MSSTH).  This 
modeling  process  Includes  (1)  Identifying  and  ranking  major  military  apace  missions,  (2)  developing  advanced  space 
systems  concepts,  (3)  Identifying  key  technology  needs,  (4)  cresting  technology  development  roadmaps,  and  (5)  prioritising 
technology  development  thrusts.  The  first  edition  of  the  MS STM  was  published  In  2Q  FY  82.  The  second  edition,  including 
technology  roadmaps,  will  be  published  In  PY  83.  The  third  edition,  the  first  complete  MSSTM  including  prioritising 
technology  thrusts,  will  be  published  In  FY  84. 
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(U)  PROJECTS  OVER  $10  MILLION  IH  FY  84:  Mot  Applicable 


FY  1984RDTSE  DESCRIPTIVE  SUHHARY 


Program  Element:  I63406F  Title:  Advanced  Military  Spaceflight  Capability 

DOD  Mission  Area:  Spaca  Launch  and  Orbital  Control,  #4 10  Budget  Activity:  Advanced  Technology  Development,  >2 

I.  (U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Total  for  Program  Element 

0 

0 

2,758 

3,838 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  REED:  This  applied,  advanced  technology  program  will  eatabllsh  a 
technology  base  suitable  for  development  of  responsive,  flexible,  and  economical  military  space  transportation  systems 
In  the  1990's.  The  program  Includes  concept  studies  to  expand  the  conceptual  base  to  include  several  alternative 
configurations  for  earth  launched  and  orbit  transfer  vehicles;  utility  analyses  to  determine  the  values  of  these  con¬ 
figurations  in  performing  various  military  missions  In  space;  and  Identification  and  solution  of  long  lead  technology 
problems.  This  Is  a  new  start,  technology  development  program.  A  Joint  Mission  Element  Needs  Statement  ( JHENS) 
exists  for  a  Contingency  Launch  System  (CLS).  This  technology  development  program  will  support  this  related  JMENS 
which  details  the  need  for  a  military  launch  capability  with  enhanced  responsiveness  and  survivability. 

3.  <U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

. . .  / 

ROME  0  2,670  3,366  Continuing  N/A 

Program  was  a  proposed  new  start  In  FY  83  but  was  zeroed  by  the  Congressional  Conference  Committee  during  the  FY  83 

Authorization  Rill  deliberations.  Report  indicated  that  an  attempt  was  being  made  to  minimize  new  starts  as  overall 

budget  control  measure,  with  no  specific  objection  cited  to  this  program,  FY  84  and  FY  85  funding  levels  differ  from 

the  FY  83  Descriptive  Summary  due  to  one  year  shift  in  program  schedule  combined  with  changes  In  Inflation  Indices. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 


5.  (U)  RELATED  ACTIVITIES:  The  following  relationships  exist  with  other  activities.  This  program  will  receive  Inputs 

from  NASA  development  studies  relating  to  the  Reusable  Orbit  Transfer  Vehicle,  Manned  Orbital  Transfer  Vehicle,  Shuttle 
Derived  Cargo  Vehicle,  and  Space  Operations  Center  (SOC)  concepts;  and  from  DOD  development  atudles  relating  to  the 
Maneuvering  Reentry  Research  Vehicle  (MRRV).  Military  Space  Mission  Analysis  studies  are  being  conducted  by  the  AFSC 
Space  Division,  and  Military  Spaceflight  Systems  Concept  Identification  studies  are  being  conducted  by  the  Air  Force 
Hrlght  Aeronautical  Laboratories.  Defense  Advanced  Research  Projects  Agency  (DARPA)  will  conduct  studies  and  wind  tunnel 
tests  relating  to  hypersonic  maneuvering  vehicles. 
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Program  Element:  #63406?  Title:  Advanced  Military  Spaceflight  Capability 

DOD  Mission  Area:  Space  Launch  and  Orbital  Control.  #410  Budget  Activity:  Advanced  Technology  Development,'  #2 

6.  (0)  WORK  PERFORMED  BY:  The  Air  Force  Space  Technology  Center,  Klrtland  APB,  NM  will  manage  the  program.  Technology 
development  will  be  conducted  by  the  Air  Force  Wright  Aeronautical  Laboratories,  Wright  Patterson  AFB,  Oil  and  the  Air 
Force  Rocket  Propulsion  Laboratory,  Edwards  AFB,  CA. 

7.  (0)  PROJECTS  LESS  THAW  $10  HILLIOH  IH  FY  84:  This  la  the  Department  of  Defense's  only  applied,  advanced  technology 
program  for  defining,  developing  and  demonstrating  apace  launch  and  orbital  transfer  vehicle  technology  required  for 
military  space  mission  support  in  the  1990's.  FY  84  will  be  the  first  year  that  funds  will  be  expended  under  this  program 
element.  Operational  system  definition  studies  will  be  conducted  to  define,  for  leading  candidate  spaceflight  vehicles 
concepts,  che  methods,  facilities,  and  support  equipment  necessary  to  operits  selected  vehicles.  This  will  include 
logistics,  command,  control,  communication,  and  primary  and  alternate  baaing.  The  vehicle  concepts  which  ahow  significant 
value  will  be  evaluated  for  technology  readiness  to  support  a  development  effort.  In  those  areas  In  which  the  supporting 
technology  Is  found  to  be  Immature,  technology  development  road  maps  will  be  developed  to  define  technology  goals, 
milestone  dates,  and  related  costa.  The  general  areas  of  technology  development  will  Include  alrf rame/spacef rame 
structures,  thermal  protection  systems,  primary  propulsion,  guidance  and  control,  coimeunlcatlons,  ground  support, 
operations,  and  life  support  systems. 


8.  (U)  PROJECTS  OVER  $10  HILLIOH  111  FY  84:  None 


FY  1984  RDT6E  DESCRIPTIVE  gUHMEY 


Program  Element:  #63410g  Title:  Space  Systems  Environments!  Interactions  Technology 

DOD  Minion  Area:  #552  -  Environmental  end  Life  Sciences  Budget  Activity:  #2  -  Advanced  Technology  Development , 


1.  (U) 

RESOURCES  (PROJECT  LISTING)  (t  in  thousands) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 

JEa timate 

Additional 
to  Completion 

Total 
Estimated 
.  Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

1,000 

2,557 

3,740 

34,703 

42,000 

2821 

Space  SysceaM  Design  and  Test 
Standards 

0 

200 

590 

1,000 

10,010 

11,800 

2822 

Interactions  Measurement  Payload 

0 

600 

1,400 

2.100 

16,800 

20,900 

2823 

Charge  Control  System 

0 

200 

567 

64  0 

7,893 

9,300 

2.  ( V ) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION 

NEED: 

Environmental 

interaction 

impacts 

are  anticipated  as 

space 

operations  shifts  to  larger,  higher  power,  longer  life,  manned  spacecraft.  Effects  of  the  space  environment  on  large,  high 
power-space  systems  are  unknown.  Physical  processes  and  their  interactions  with  spacecraft  must  be  quantified  to  assure 
reliablility  and  survivability  of  projected  space  systems.  Impacts,  identified  by  preliminary  studies,  include: 

Spacecraft  charging/discharging  during  high  latitude  reentry;  defo'cusing  of  radar  antenna  and  large  system  optics  due  to 
charging,  plasmas  and  fields;  liaiiting  of  large  solar  array  efficiency  due  to  power  drain  through  the  space  plasma;  daaMge 
to  high  power  solar  array  produced  by  space  plasma  acceleration  and  focusing;  limits  on  manned  operations  due  to  charging/ 
discharging  of  surfaces;  and  decreases  of  material  stability  with  sssociated  increase  of  contaminant  deposition  from  the 
space  environsmnt.  This  program  counters  adverse  effects  of  the  space  environment  on  Air  Force  space  systems  by: 
developing  and  demonstrating  design  guidelines,  test  standards,  computer  codes  and  MIL-STDa  for  advanced  space  systems.  A 
charge  control  system  will  be  prototyped  and  space  flight  qualified  to  control  electrical  charge  buildup  on  spacecraft. 
Program  Element  63410F  represents  the  Air  Force  advanced  development  portion  of  a  National  Aeronautics  and  Space 
Administration  (NASA)/Air  Force  Systems  Command  (AFSC)  Space  Interdependency  on  Spacecraft-Environment  Interactions 
Agreement.  Engineering  design  tools,  MIL  STD,  and  spaceflight  qualified  charge  control  system  will  be  delivered  to  system 
developers  as  they  are  completed  for  use  in  development  of  projected  systems. 


3.  <U)  COMPARISON  WITH  E.Y  1983  DESCRIPTIVE  SUMMARY  ($  in  thousands) 

RDT&E  1,583  2,637 

Difference  in  FY  1983  reflects  Congressional  reductions.  FY  1986  difference  is  the  result  of  inflation  index 
adjustments. 


6.  <U)  OTHER  APPROPRIATION  FUNDS  (tin  thousands):  Not  applicable. 
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Program  Element:  #63410?  Title:  Space  Systems  Environmental  Interaction*  Technology 

DOD  Mission  Areal  #552  -  Environmental  and  Life  Sciences  Budget  Activity:  #2  -  Advanced  Technology.  peyplpppient , 

5.  (U)  RELATED  ACTIVITIES:  The  principal  related  activity  is  the  NASA(OAST)/USAF(AFSC)  Space  Interdependency  on 
Spacecraft-Environment  Interaction  agreement  of  May  1980.  Both  NASA  and  A?  programs  are  supplying  the  exploratory 
development  technology  which  this  program  will  transition  into  the  solutions  to  specific  space  systems  problems.  A  major 
Air  Force  input  is  from  Project  7661  in  Program  Element  62101F,  Geophysics,  at  the  Air  Force  Ceophysics  Laboratory. 

Programs  in  the  broad  area  of  the  apace  environment  are  also  conducted  by  the  Navy  and  the  National  Oceanic  and  Atmospheric 
Administration,  when  applicable  to  Air  Force  requirements,  information  gathered  by  others  will  be  used  in  the  AF 
programs.  The  work  within  PE  634WF  is  coordinated  formally  at  the  annual  triservice  apportionment  review  briefings  to  the 
Office  of  the  Undersecretary  of  Defense  for  Research  and  Engineering  and  through  the  semi-annual  meetinga  of  the  HASA/USAF 
Space  Technology  Interdependency  Working  Group.  This  program  is  coordinated  annually  with  Air  Force  Systems  Cos«and  Space 
Division,  major  developers  of  Air  Force  space  systems. 

6.  (U)  WORK  PERFORMED  BY:  This  combined  in-house  and  contract  program  will  be  managed  by  the  Air  Force  Ceophysics 
Laborstory,  llanscom  AFB  MA. 

7.  (U)  PROJECTS  LESS  THAN  #10  MILLION  IN  FY  1984: 

A.  Project:  2821  -  Design  and  Test  Standards.  In  Project  2821,  technology  developments  from  ongoing  NASA  and  AF 
exploratory  development  programs  will  be  applied  to  develop  design  guidelines,  test  requirements ,  and  Computer  Aided  Deaign 
(CAD)  tools  for  the  Shuttle  end  other  large,  high-power  apace  systems.  Environmental  effects  which  will  impact  development 
and  deployment  of  technologies  in  the  Air  Force  System  Commands  Military  Space  Systems  Technology  Model  will  be  identified 
in  FY  1983  and  FY  1984.  The  outline  for  a  large,  high  power  spacecraft  Military  Standard  will  be  completed  and  assessment 
of  charging/discharging  impact  on  operations  in  polar  orbit  will  be  completed  in  FY  1986. 

B.  Project:  2822  -  Interactions  Measurement  Payload  (IMP).  An  Interactions  Measurement  Payload  (iMP)for  Shuttle  will 
be  developed  and  flown  in  FY  1987  to  provide  engineering  data  for  formulation  of  MIL-STDa  applicable  to  large  space 
syetema.  The  payload  will  verify  environmental  conditions  on  polar  mission  orbits  and  provide  validation  of  the  computer 
aided  engineering  design  tools  for  large,  high  power  space  systems.  Experiments  will  include  electromagnetic  interference 
and  circuit  upset  characterization,  pulse  monitors,  electrical  properties  degradation  experiments,  material  change  studies 
and  panel  integration  experiments.  The  flight  qualification  of  Project  2823,  charge  control  system  will  be  an  integral 
part  of  the  Interaction  Measurement  Payload.  During  FY  1983,  engineering  experiments  for  the  IMP  will  be  detinea.  In  FY 
1984,  baseline  definition  and  cost  estimates  for  experiments  will  be  accomplished. 

C.  Project:  2823  -  Charge  Control  System.  In  Project  2823,  a  Charge  Control  System  (CCS)  will  be  designed,  developed 
and  flight  tested  to  produce  a  small,  spaceflight  qualified  system  to  actively  control  charge  buildup  on  mission 
spacecraft.  Deaign  and  development  of  the  active  charge  control  system  will  begin  in  FY  1983.  System  is  based  on  concept  ' 
demonstrated  in  exploratory  development  on  satellite  P78-2.  Engineering  deaign  phase  of  charge  control  system  will  be 
completed  in  FY  1984. 

8.  (V)  PROJECTS.  PVER.  #10, MILLION  JK  FY  1984.:  Not  applicable. 
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FY  1984  RDT6F,  DESCRIPTIVE  SUMMARY 


Program  Element:  #63452F 

DOD  Mission  Ares”  #521,  Electronics  and  Physical  Sciences 


Title:  Very  High  Speed  Integrated  CircultB  (VHSIC) 
Budget  Activity:  >2,  Advanced  Technology  Development 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

TOTAL  FOR 
PROGRAM  ELEMENT 

79,647* 

66,004 

125,109 

120,421 

174,869 

Total 

Estimated 

Cost 


656,022 


•Includes  $14.1M  of  reprogrammed  funds  to  be  used  in  FY  1983. 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  is  a  Tri-Service  program  to  develop  two  generations  of 
integrated  circuits  with  very  high  data  processing  capacity  for  a  wide  range  of  military  systems.  Initial  applications 
will  be  in  digital  signal  processors  for  radar,  antisubmarine  warfare,  communications,  missile  guidance,  electronic 
warfare,  and  optical  sensor  systems.  Payoff  in  these  systems  will  Include  enhanced  performance  and  reliability  and 
reduced  life-cycle  cost.  Many  systems  will  not  be  achievable  without  this  component  technology.  The  program  structure 
stresses  ready  access  to  the  technology  by  military  system  designers  and  rapid  introduction  of  these  components  into  the 
operational  Inventory.  By  Congressional  direction,  the  program  is  centrally  managed  in  the  Office  of  the  Undersecre¬ 
tary  of  Defense  for  Research  and  Engineering,  and  the  Air  Force  budgets  for  and  administers  the  total  program  funding. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

RDT&E  65,547  66,004  61,479  49,146  312,148 

VUSIC  was  originally  planned  far  completion  in  FY  1986.  Recognizing  that  a  concerted  effort  to  identify  and  prepare 
for  applications  of  the  technology  in  operational  systems  is  essential  to  avoid  delays  In  obtaining  VUSIC  payoffs,  the 
Department  of  Defense  added  $237. 4M  over  the  FY  1984-1989  period  to  the  VHSIC  budget.  In  FY  1984,  the  initial  increment 
of  this  Technology  Insertion  funding  la  $21. 8M.  This  funding  will  be  used  for  system  design  tool  development,  pilot 
application  projects,  military  qualification  and  hardening  of  VHSIC  components,  and  other  activities  which  are  vital 
precursors  to  widespread  employment  of  VllSlC.  A  further  $90. 0M  over  the  FY  1984-1986  period  has  been  added  for  yield 
enhancement  In  the  VHSIC  pilot  production  lines  to  ensure  adequate  quantities  of  chips  are  available  at  acceptable  unit 
costs.  The  first  Increment  of  this  funding  is  $45. ON  in  FY  1984. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Program  Element:  I 63452F  Title:  Vary  High  Speed  Integrated  Circuits  (VHS1C) 

DOD  Mission  Areal #521,  Electronic  and  Physical  Sciences  Budget  Activity:  fo.  Advanced  Technology  Development 

5.  (U)  RELATED  ACTIVITIES:  This  la  a  Trl-Servlce  program  with  management  and  technical  oversight  executed  by  the 
Office  of  the  Undersecretary  of  Defense  for  Research  and  Engineering.  The  Program  Director,  in  the  Office  of  the 
Undersecretary  of  Defense  for  Research  and  Engineering,  coordinates  the  work  within  the  program  and  work  related  to 
It.  An  Executive  Committee  chaired  by  the  Deputy  Undersecretary  of  Defense  for  Research  and  Engineering,  Research  and 
Advanced  Technology  with  participation  by  the  Services  and  other  concerned  agencies  exercises  oversight  and  sets  program 
policy.  Related  activities  Include:  Aircraft  Avionics  (PE  62202A);  Electronic  and  Electron  Devices  (PE  62705A); 
Electron  Device  Technology  (PE  62762N);  Aerospace  Avionics,  (PE  62204P);  Aircraft  Avionics  Equipment,  (PE  63207a); 
Avionics,  (PE  63202N);  Advanced  Device  Development,  (PE  63742N);  Advanced  Avionics  for  Aircraft,  (PE  63203P);  Electronic 
Warfare  Technology  (PE  63718F);  and  Advanced  Systems  Integration  Demonstrations,  (PE  63253P).  In  addition  a  major 
manufacturing  technology  program  will  be  conducted  to  ensure  V1ISIC  components  are  mature,  available,  and  affordable. 

The  Defense  Nuclear  Agency  la  conducting  programs  with  all  six  VHSIC  chip  fabrication  contractors  to  evaluate  the  use 

of  state-of-the-art  radiation  hardening  techniques  to  upgrade  VHSIC  pilot  production  lines  to  space  and  strategic 
hardening  levels. 

6.  (U)  WORK  PERFORMED  BY:  The  Office  of  the  Undersecretary  of  Defense  for  Research  and  Engineering  executes  program 
management  of  Very  High  Speed  Integrated  Circuits.  The  work  is  monitored  in  the  following  organizations:  Electronic 
Technology  und  Device  Laboratories,  Electronic  Warfare  Laboratory,  and  Communications  Research  and  Development  Command, 
all  of  Fort  Monmouth  NJ;  Army  Missile  Command,  Huntsville  AL;  Army  Armament  Research  and  Development  Command,  Dover 
NJ;  Army  Night  Vision  and  Electro-Optics  Laboratory,  Fort  Belvoir  VA;  Army  Research  Office,  Research  Triangle  Park  NC; 
Naval  Electronic  Systems  Command,  Naval  Research  Laboratories,  both  in  Washington  DC;  Office  of  Naval  Research,  Arling¬ 
ton  VA;  Naval  Air  Development  Center,  Warminster  PA;  Naval  SurfacA  Weapons  Center,  Dahlgren  VA  and  White  Oak  MD;  Naval 
Weapons  Center,  China  Lake  CA;  Naval  Ocean  Systems  Center,  San  Diego  CA;  Air  Force  Wright  Aeronautical  Laboratories, 
WrlghtPatterson  Air  Force  Base  OH;  and  Rome  Air  Development  Center,  Crlfflss  Air  Force  Base  NY  and  Hanscom  Air  Force 
Base  MA.  The  major  VHSIC  contractors  are  TRW,  Redondo  Beach  CA;  Westlnghouee,  Baltimore  MD;  Hughes  Aircraft  Corp., 

El  Segundo  CA;  Texas  Instruments,  Dallas  TX;  Honeywell  Inc.,  Minneapolis  MN;  and  IBM  Corp,  Manassas  VA.  There  are 
nine  additional  contractors  holding  contracts  totalling  $10. 8M. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  applicable. 

8.  (U)  PROJECT:  2700,  VHSIC  (PROJECT  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  VHSIC  contractors  will  deliver  chip  seta,  braaaboard  demonstration  subsystems,  pilot 
production  lines,  computer-aided  design  tools,  and  government-funded  technology.  Over  60  systems  in  all  three  Services 
have  been  identified  as  prime  candidates  for  VHSIC  designs.  Projected  system  payoffs  include  5-  to  10-fold  reductions 
In  size,  weight,  and  power  consumption;  10-  to  100-fold  increases  In  reliability  and  processing  throughout;  and  signif¬ 
icantly  reduced  costa  of  maintenance,  supply,  and  modification.  Program  phases  are  as  follows:  Phase  1  -  first 
generation  militarized  very  large-scale  integration  technology  using  1.25  micrometer  geometries  to  fit  20,000-50,000 
logic  gates  per  chip;  Phase  2  -  second  generation  technology,  using  submlcroraeter  geometries  and  100,000  or  more  gates 
per  chip  plus  yield  enhancement  and  support  for  system  applications  of  Phase  1  chips; 

■'•upportlng  technology  efforts  to  meet  needs  and  reduce  risk  in  Phases  1  and  2. 


Phase  3  parallel  program  of 
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Program  Element:  I63452F  Title:  Very  High  Speed  Integrated  Circuits  (VHSIC) 

DOD  Mission  Areal  ^521,  Electronic  and  Physical  Sciences  Budget  Activity!  fa.  Advanced  Technology  Development 

8.  (0)  PROJECT:  2700.  VHSIC  (PROJECT  OVER  $10  MILLION  IN  FY  1984);  (Continued.) 

B.  (il)  Prog  rim  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments :  Substantial  progress  was  Bade  under  six  Phase  1  contracts  on  defining 

chip  fabrication  processes,  developing  and  integrating  cosipuCer-aided  design  tools,  and  coapletlng  Initial  chip  designs. 
Results  from  phase  3  in  areas  such  S3  high  resolution  lithography  and  fault  tolerant  design  techniques  were  fed  into 
Phase  1.  In  addition,  the  Phase  1  contractors  established  requirements  for  the  Phase  2  chip  genereti  >nd  began 
intensive  development  of  processes  to  extend  existing  technology  into  the  submicrometer  regime. 

(2)  (U)  FV  1983  Program  Phase  1  chip  designs  and  processing  schedules  will  be  completed, 
shift  to  establishing  pilot  production  lines  and  completing  brassboard  designs.  As  Phase  3  efforts  r 
their  results  will  be  Incorporated  Into  Phase  1;  a  limited  number  of  additional  Phase  3  contracts  ma- 
address  deficiencies  which  surface  in  Phase  I  and  to  prepare  the  basis  for  Phase  2.  To  allow  the  mo 
transition  of  Phase  l  components  Into  operational  systems,  work  will  begin  on  a  VHSIC  Hardware  Descr 
on  qualification  of  Phase  1  chips  to  military  environmental  and  reliability  levels,  and  on  design  ana 
studies  aimed  at  inserting  VHSIC  into  specific  systems. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT4E  Request:  This  request  reflects  the  Defense 

Department's  response  to  the  desire  expressed  by  Congress  that  VHSIC  planning  be  refined  and  the  resources  needed  to 
complete  and  apply  the  technology  be  identified.  The  original  technology  development  plan  has  been  augmented  with 
design,  technology  validation,  and  applications  support  activities  which  are  essential  to  ensure  that  VllSiC  is  exploited 
as  widely  and  rapidly  as  possible.  The  resource  requirements  were  derived  during  the  first  quarter  of  FY  1983  from  a 
detailed  analysis  of  VHSIC  by  the  Defense  Science  Hoard,  from  application  plans  developed  during  FY  1982  by  the 
Services,  from  extensive  consultation  with  experts  in  Industry,  universities,  and  government,  and  from  experience 
accumulated  in  VHSIC  to  date.  Planning  for  the  remainder  of  the  program  has  been  revised  and  made  explicit.  In  FY 
1984,  Phase  1  will  be  completed  and  Phase  2  will  begin.  Phase  2  will  comprise  four  major  initiatives:  Phase  1  yield 
enhancement,  submicrometer  technology  development,  system  design  tool  developaent  and  Integration,  and  insertion  of 
Phase  1  components  in  specific  systems.  The  first  of  these,  resulting  from  analyses  carried  out  during  1982  of  the 
produciblllty  and  availability  of  VHSIC  chips.  Is  a  three  year  yield  enhancement  effort  to  Improve  Phase  I  pilot  line 
yield  (l.e.,  the  fraction  of  total  chips  which  are  functional  af-.er  processing)  by  a  factor  of  ten  and  reduce  device 
coat.  This  work  is  key  to  assuring  adequate  quantities  of  chips  to  support  system  applications  and  to  high  chip 
reliability.  The  second  initiative  will  be  a  three-year  effort  along  the  lines  of  Phase  1  to  produce  submicrometer 
chips,  brassboards  and  pilot  production  lines.  The  third  will  develop  a  comprehensive,  integrated,  computer-based 
VHSIC  System  Design  System;  this  facility  will  be  the  vital  link  in  providing  access  to  the  technology  for  the  defense 
Industry  and  In  efficiently  implementing  VHSIC  designs.  The  fourth  initiative  Involves  design  projects,  feasibility 
studies,  prototypes,  and  the  like  aimed  at  achieving  a  range  of  system  applications  as  a  springboard  to  the  desired 
widespread,  routine  use  of  VHSIC.  FY  1984  will  thus  see  both  Intensive  efforts  to  exploit  the  results  of  Phase  1  and 
the  launching  of  the  second  VHSIC  generation. 


basis  will 
-ompleted, 
funded  to 
'4  possible 
Language , 
slbility 


I 


Program  Element:  I63452F  Title:  Very  High  Speed  Integrated  Circuits  (VHSIC) 

DOD  Mission  Areal  #521,  Electronic  and  Physical  Sciences  Budget  Activity:  #2,  Advanced  Technology  Development 

8.  (U)  PROJECT:  2700,  VHSIC  (PROJECT  OVER  $10  MILLION  IH  FY  1984):  (Continued.) 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  (Continued.) 

(4)  (U)  Program  to  Completion:  The  yield  enhancemenent  initiative  will  end  In  FY  85  and  will  result  In  a 
tenfold  improvement  In  Phase  1  pilot  production  line  yields.  The  submicrometer  technology  initiative  of  Phase  2 

win  end  in  FY  1987  with  delivery  of  chips,  pilot  lines,  and  brassboardB.  An  Initial  VHSIC  System  Design  System  will 
hi  assembled  in  FY  1986  and  tested  with  numerous  VHSIC  users.  A  refined  design  system  Incorporating  needed  Improvements 
will  be  completed  by  FY  1988.  The  technology  Insertion  initiative  for  Phase  1  components  will  run  through  FY  1988,  by 
which  time  funding  from  users  Is  expected  to  sustain  the  production  and  design  facilities,  A  similar  activity  for  the 
second,  cubmlcrometer  component  generation  will  he  conducted  in  FY  1987  and  FY  1988. 

C.  (U)  Major  Milestones:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element::  I63601F  Title:  Conventional  Weapons  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  12 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

TOTAL  FOR  PROGRAM  ELEMENT 

22,484 

' 20,017 

32,032 

19,086 

Continuing 

Not  Applicable 

670A 

Ordnance  Technology 

6,343 

7,780 

9,405 

3,776 

Continuing 

Not  Applicable 

6708 

Air-to-Surface  Guided 
Weapons  Technology 

14,081 

8,090 

22,800 

10,000 

Continuing 

Not  Applicable 

670E 

Air- Co-Air  Technology 

450 

1,380 

2,000 

2,010 

Continuing 

Not  Applicable 

670F 

Aircraft  Gun  Technology 

1,510 

2,000 

4,902 

1,800 

Continuing 

Not  Applicable 

670G 

Advanced  Explosives 

100 

767 

2,900 

1,500 

Continuing 

Not  Applicable 

(U)  BRIEF 

DESCRIPTION  OF  ELEMENT  AND 

MISSION  NEED: 

Includes 

all  Air  Force 

advanced 

development  effort 

for  technology 

base  demonstrations  of  advanced  non-nuclear  aircraft  armament  and  weapons  guidance  technology.  New  weapons  concepts  and 
technology  applications  are  developed  and  tested  to  demonstrate  feasibility,  effectiveness  and  operational  potential. 
This  program  serves  as  the  basis  for  follow-on  system  development,  and  advanced  prototyping  programs.  It  is  the  only 
program  for  Conventional  Weapons  Technology  (6.3)  within  the  Air  Force. 

(10  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT6E  22,220  20,017  17,930  Continuing  Continuing  Not  Applicable 

Funds  Increased  in  FY  84  are  for  the  demonstration  of  the  AXE  concept  ($10M)  and  the  increased  scope  of  the  Improved 
2000  lb  bomb  and  autonomous  guided  bomb  guidance. 

(0)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element:  I63601F 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553 


Title:  Conventional  Weapons  Technology 

Budget  Activity:  Advanced  Technology  Developaent.  t 2 


(U)  RELATED  ACTIVITIES:  This  program  demonstrates  non-nuclear  technology  advances  Initially  Investigated  In  Air  Force 
exploratory  developaent  Conventional  Munitions  (PE  62602F),  Aerospace  Avionics  (PE  62204P)  and  Rocket  Propulsion 
(PE  62302F)  programs.  Coordination  Is  maintained  with  Advanced  Avionics  for  Aircraft  (PE  63203F),  Digital  Avionics 
Information  System  (PE  63243F)  and  NAVSTAR/Clohsl  Positioning  System  (PE  64778F)  programs.  Outputs  from  this  program 
are  to:  The  Advanced  Missile  Subsystem  Demonstration  (PE  63313P),  Advanced  Short  Range  Alr-to-Alr  Missile  Technology 
(PE  63380F),  Advanced  Medium  Range  Alr-to-Alr  Missile  (AMKAAM)  (PE  63370P/644 J6F) ,  Advanced  Attack  Weapons  (PE  63609F), 
Armaoent/Ordiiance  Development  (PE  64602F),  Close  Air  Support  Weapons  System  (PE  64608F),  Air  Delivered  Land  Mines 
(PE  64610F),  and  Surface  Defense  Suppression  (PE  64733F)  programs.  Trt-8srvlcs  coordination  Is  accomplished  through 
the  Joint  Technical  Coordinating  Croup  (JTCG)  for  Munltlona  Development,  the  JTCG  for  Munitions  Effectiveness  and  the 
Joint  Service  Culdance  and  Control  Committee  (JSGCC)  for  guidance  and  control  activities.  Other  Joint  specialized 
committees  have  been  formed  for  specific  technology  sub-areas.  Jointly  f unded/ sponsored  tasks  In  this  program  Include 
the  Ring  Laser  Gyro  program  and  the  demonstration  of  Millimeter  Wave/Synthetic  Aperture  Radar  seeker  technology  on 
adverse  weather  seekers.  International  cooperation  and  coordination  is  under  the  auspices  of  The  Technical  Cooperation 
Program  (TTCP)  and  various  specific  country-to-country  data  exchange  agreements,  such  as  the  NATO  Infrared  and  milli¬ 
meter  wave  target /background  signature  measurement  program. 

(U)  WORK  PERFORMED  BY:  The  Air  Force  Armament  Laboratory,  Eglln  Air  Force  Base,  FL  Is  the  responsible  technical 

activity  for  this  program.  Test  facilities  at  the  Armament  Division,  Eglln  Air  Force  Base,  FL;  the  Arnold  Engineering 

Development  Center,  Arnold  Air  Force  Station,  TN;  and  the  Central 'inertial  Guidance  Test  Facility,  Holloman  Air  Force 
Base,  NM  support  this  program.  Major  contractors  on  this  program  are:  Brunswick,  Costa  Mesa,  CA;  McDonnell  Douglas, 
Huntington  Beach,  CA;  General  Dynamics  Corporation,  Pomona,  CA;  Texas  Instruments,  Dallas,  TX;  Honeywell  Inc.,  Minnea¬ 
polis,  MN;  Hughes  Aircraft  Company,  Canoga  Park,  CA;  Martin  Marietta,  Orlando,  FL;  Teledyne  Syatema  Company  Northrldge 

CA;  Lear  Scigler,  Crand  Rapids,  MI;  SRI  International,  Menlo  Park,  CA;  Motorola,  Scottsdale,  AZ;  Ford  Aerospace, 

Newport  Bench,  CA.  Eighteen  other  contractors  and  non-Alr  Force  Government  activities  hold  additional  contracts. 
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Program  Element:  I63601F 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553 

(U)  PROJECTS  LESS  THAW  S1QM  IN  FY  84 l 

A.  (U)  Project  670A,  Ordnance  Technology: 

In  FY  83,  change  one  to  MIL-STD-1760  will  be  published  that  establishes  a  common  electrical  connector 
specification  for  Air  Force  and  Navy  alrcraf t/atore  Interfacing.  Joint  development  of  the  logical  portion  of  the 
standard  will  continue  and  the  NATO  ratification  of  MIL-STD-1760  will  be  pursued  by  the  NATO  Air  Armament  Working 
Party.  Development  of  an  Advanced  Stores  Management  System  which  Implements  the  architecture  required  to  manage 
future  store/alrcraft  functions  thru  the  MIL-STD-1760  Interface  will  continue.  The  Low  Altitude  Dispenser  (LAD) 
technology  development  will  be  continued  which  will  provide  lifting,  standoff,  and  off-axis  delivery  capability. 

A  German  Ministry  of  Defense  program  will  be  completed  to  demonstrate  the  LAD  tube  dispensing  technique 
proposed  for  the  German  MWX  dispenser  concept.  Continue  the  development  of  an  Anti-material  Incendiary  Submunition. 
Initiate  development  of  a  programmable  area  denial  submunition.  Modular  Fuze  brassboard  fuze  control  unit  (FCU) 
and  safe  arm  fire  (SAF)  modules  were  successfully  laboratory  and  wind  tunnel  tested.  Modular  Fuze  contract  was 
modified  to  provide  demonstration  fuzing  for  the  kinetic  energy  penetrator  (KEP)  submunition.  The  Standardized 
Avionics  Integrated  Fuzing  (SAIF)  development  Including  a  Joint  demonstration  program  with  the  Advanced  Fighter 
Technology  Integration  (AFTI)  was  initiated.  Demonstration  of  depleted  uranium  warhead  technology  concepts  for 
defeat  of  advanced  armor  will  be  completed.  The  Improved  2000  lb , warhead  program  will  be  initiated. 

In  FY  84,  the  final  change  to  MIL-STD-1760  will  be  published  that  establishes  the  logical  data  format 
between  aircraft  and  stores.  Prototype  hardware  will  be  delivered  under  the  Advanced  Stores  Management  System  con¬ 
tract  and  will  be  used  for  developing  Btores  management  design  guides  that  minimize  the  cost  of  weapon  Integration 
and  maximize  the  utility  of  future  aircraft  and  stores.  A  powered  Low  Altitude  Dispenser  technology  development 
will  be  continued  which  will  provide  standoff  and  off-axis  delivery  capability  as  well  as  optimum  patterns  for 
the  submunitions  deployed.  Complete  the  development  of  an  Anti-material  Incendiary  Submunition  which  combines 
self-forging  fragmentation  technology  to  provide  an  effective  submunltlon  for  defeat  of  diesel  fueled  and  lightly 
armored  targets.  Continue  development  of  a  programmable  area  denial  submunition.  Complete  the  development  of 
Standardized  Avionics  Integrated  Fuzing  which  uses  aircraft  avionics  data  to  provide  real  time  optimum  fuze  and 
weapon  control  for  increased  tactical  flexibility  and  weapons  effectiveness.  Continue  the  2000  lb  warhead  program. 

B.  (U)  Project  670E,  Air-to-Air  Technology: 

In  FY  83,  initiate  an  advanced  All-Weather  Seeker  development  which  will  demonstrate  advanced  seeker 
guidance  for  alr-to-alr  missile  application  and  advanced  the  state-of-the-art  of  multi-mode  seeker  technology. 

In  FY  84,  the  advanced  seeker  development  program  will  continue  which  will  demonstrate  guidance  for 
alr-to-alr  missile  application  and  advanced  state-of-the-art  multi-mode  seeker  technology. 


Title:  Conventional  Weapons  Technology 

Budget  Activity:  Advanced  Technology  Development.  *2 
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Prograa  Element:  I63601F  Title:  Conventional  Weapons  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development.  §2 

C.  (0)  Project  670F,  Aircraft  Cun  Technology: 

In  FY  8],  continue  development  of  improved  30mm  ammunition  Including  initiation  of  an  alternate  high 
velocity  cartridge  which  utilizes  molded  propellant  to  Increase  propellant  packing  density/muzzle  velocity.  Initiate 
advanced  development  of  the  sabot  diverter  to  insure  compatibility  of  the  Improved  30mm  API  ammunition  with  the  GAU-8/ 

A- 10  system  for  use  agalnsc  advanced  armor.  Initiate  development  of  30mm  telescoped  ammunition  to  obtain  the  necessary 
muzzle  velocity  and  lethality  for  the  advanced  aircraft  gun  system.  Issue  contracts  for  the  detailed  design  (Phase  I) 
of  an  Advanced  Aircraft  Cun. 

In  FY  84.  complete  development  of  the  Improved  30mm  API  cartridges  and  related  sabot  diverter;  final 
development  tasks  Include  improved  30mm  amnunltt on/sabot  dlverter/GAU-8/A-l0  compatibility  and  environmental  testing. 
Initiate  development  of  a  gun  pod  sabot  diverter  to  Insure  compatibility  of  the  improved  30mm  API  ammunition  with 
future  gun  pod  systems  for  use  against  advanced  armor.  Continue  development  of  30mm  telescoped  ammunition  Including 
both  target  practice  and  combat  warheads;  development  tasks  Include  firing  of  the  30mm  target  practice  ammunition 
In  a  dynamic  test  fixture  to  simulate  firing  loads  in  a  3000  shots-per-mlnute  gun  system.  Continue  Phase  I 
Advanced  Aircraft  Gun  contracts  to  establish  detailed  gun  and  ammunition  designs. 

D.  (U)  Project  670C,  Advanced  Explosives  Technology: 

In  FY  83,  Ethylenedlamlnedlnltrate  -  Ammonium  Nitrate  (eX)  based  explosives  classified  as  AFX  400  will  be 
prepared  In  10,000  lb  batches.  Load  specifications  will  be  developed  for  bombs.  Engineering  studies  will  be  Initiated 
for  AFX  400  production. 

In  FY  84.  AFX  400  will  be  final  qualified  In  GP  bombs.  Extensive  safety  and  performance  tests  will 
be  conducted  and  the  decision  to  load  the  next  buy  of  MK-84  bombs  with  AFX  400  or  trltonal  will  be  made. 

(0)  PROJECTS  OVER  S10M  IN  FY  84; 

(U)  Project  670B,  Air-to-Surface  Weapons  Technology: 

In  FY  83,  the  Tactical  Global  Positioning  System  Advanced  Missile  Receiver  development  will  be  completed. 
Flight  testing  will  be  Initiated  to  teat  Its  utility  as  part  of  an  advanced  tactical  mldcourae  guidance  subsystem  In  the 
Midcourse  Guidance  Demonstration  (MGD)  prograa.  Development  of  Tuned  Rotor  Cyro  technology  will  be  completed  as  part 
of  the  MDG  program.  The  Joint  Navy/Air  Force  Millimeter  Wave/Synthetic  Aperture  Radar  technology  development  for  gui¬ 
dance  application  In  standoff  missiles  will  be  completed  to  provide  autonomous  search,  acquire,  and  track  capabilities 
to  defeat  high  value  targets  such  as  ships,  airfields,  and  POL.  Emitter  Homing  Technology  will  complete  the  development 
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Prograa  Element:  I6360IP  Title:  Conventional  Weapone  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  *2 


of  a  new  seeker  design  for  the  Reaotely  Piloted  Vehicle  prograa  for  use  against  early  warning/ground  control  Intercept 
radars,  noise  nodulated  continuous  wave  jaaaers,  and  ground  baaed  satellite  jaaaers.  The  Infrared  High  Value  Target 
Acquisition  prograa  will  continue  with  brassboard  fabrication  integration,  and  perforaance  of  captive  flight  testing 
to  deaonetrate  the  feasibility  of  attacking  high  value  fixed  targets  with  conventional  tactical  weapons  utilizing 
a  relatively  low  cost  autonoaous  Infrared  seeker  for  teralnal  guidance.  initiate  developaent  of  the  Dynanlcally 

Tuned  Rate  Cyro  system  which  will  use  proven  technology  to  provide  sn  Inexpensive  inertial  system  for  tactical  weapons 
with  a  flight  tlae  under  two  alnutes.  Initiate  the  Sidewinder  Anti-Radiation  Missile  11  guldancy  system  requirements 
study.  Initiate  the  Advanced  Antl-Araor  Technology  Demonstration  program  to  deaonetrate  the  capability  of  an  autonoaous 
allllaeter-wave  radar  guided  alsslle  to  reliably  search,  detect,  acquire,  and  track  to  impact  mobile  armored  targets. 

In  FY  BA,  complete  development  of  technology  under  the  Midcourse  Guidance  Demonstration  (MCD)  prograa  for 
an  all-weather,  standoff  delivery,  low  coat,  digital  guidance  subsystea  for  tactical  guided  weapons.  Complete  testing 
to  demonstrate  the  feasibility  of  the  Tactical  Global  Positioning  Systea  Advanced  Missile  Receiver  for  position  update 
for  tactical  guided  weapons.  Complete  assessment  of  the  Infrared  lllgh  Value  Target  Acquisition  prograa  captive  flight 
testing  to  dcaonstrate  the  feasibility  of  attacking  fixed  targets  with  conventional  tactical  weapons  utilizing  a  rela¬ 
tively  low  cost,  autonoaous.  Infrared  seeker  for  teralnal  guidance.  Initiate  an  advanced  developaent  prograa  to 
assess  the  feasibility  of  using  the  DOD  standard  Ada  language  In  real-time  embedded  computer  systea.  Initiate  the 
deaonstratlon  of  a  Phase  Nulling  Gyro  to  show  that  use  of  solid  state  optical  detection  of  rotation  utllzlng  fiber 
optic  sensors  Is  not  acceleration  sensitive.  Continue  development  of  the  Dynanlcally  Tuned  Rate  Cyro  system  which 
will  use  proven  technology  to  provide  an  Inexpensive  Inertial  systea  for  tactical  weapons  with  a  flight  tlae  under 
two  alnutes.  Complete  the  Sidewinder  Antl-Radlation  Missile  II  guidance  systea  requlreaents  study.  Continue  the 
Advanced  Antl-Araor  Technology  Demonstration  prograa  to  deaonstrate  the  capability  of  an  autonoaous  Mllllaeter-Wave 
radar  guided  alsslle  to  reliably  search,  detect,  acquire,  and  track  to  lapact  mobile  armored  targets.  Initiate  the 
Advanced  Autonomous  Infrared  Seeker  program  to  develop  and  deaonstrate  an  advanced,  focal  plane  array,  laaglng 
Infrared  seeker  for  use  against  both  armored  vehicle  targets  and  fixed  high  value  targets. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Eleaent :  f  63603F 
DoD  Mission  Area:  Directed  Energy  Technology,  1554 

l.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Project  FY  1982 

Hwbet  Title  Actual 


TOTAL  FOR  PROCRAM  ELEMENT  20 ,000* 

2848  System  Definition  and  Systea  Technologies  10,674 

2849  Laser  Technologies  and  Target  9,326 

Vulnerabilities 


Title:  Space  Laser  Technology 

Budget  Activity:  Advanced  Technology  Developaent,  #2 


Total 


FY  1983 

FY  1984 

FY  1985 

Additional 

Estlaated 

Estlaate 

Estlaate 

Estlaate 

to  Completion 

Coats 

0 

36,095 

35,893 

132,269 

224,257 

0 

18,745 

16,393 

75,720 

121,561 

0 

17,350 

19,500 

56,549 

102,696 

*Funded  In  Progran  Eleaent  64406F,  Project  213S,  Advanced  Systems.  Forward  funded  by  Congressional  direction  to  cover 
FY  1983  requirements. 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEED:  Tn  May  1981,  the  Department  of  Defense  (DoD)  repotted  to  Congress 

that,  while  space-based  lasers  had  the  potential  to  satisfy  many  DoD  alsatons,  a  decision  to  coaalt  to  systea  developaent 
of  space  laser  weapons  was  preaature.  Such  a  decision  should  not  be  made  until  uncertainties  In  technical  feasibility, 
ultimate  allltary  utility,  and  cost  effectiveness  were  resolved.  This  technology  program  will  provide  the  basis  for  an 
Informed  decision  [_  ")on  whether  or  not  to  initiate  development  of  a  systea  suitable  for  space- 

based  test  and  demonstration.  It  Is  the  Alt  Force  eleaent  of  a  joint  DoD  (Air  Force/DARPA/Aray)  ptograa  that  will  be 
executed  In  accordance  with  the  "DoD  Space  Laser  Ptograa  Plan"  submitted  to  Congress  on  Jun  21,  1982.  While  exploitation 
of  chemical  laser  technology  Is  emphasized,  developaent  of  shorter-wavelength  lasers  systems  is  also  Included.  Poten¬ 
tial  missions  for  space-based  lasers  weapon  systems  Include  antlsatelllte  operations  and  satellite  defense  f 

]  and  ballistic  missile  defense,  CONUS  and  fleet  air  defense.  Interdiction  of  airborne  targets,  and 
precision  strikes  against  ground  targets^  J 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 

1 /  2/  3/  3/ 

20,000  40,561  37 ,104~  -  123,779  221,444“ 

1/  Requested  In  FY  1983  President's  Budget  but  not  funded  by  the  Congress. 

5/  Inflation  adjuataents. 

3/  Increases  reflect  zero  funding  In  FY  1983  and  resultant  requirement  for  FY  1988  funding  to  complete  efforts  out¬ 
lined  In  the  "DoD  Space  Laser  Program  Plan." 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 
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Program  Element:  t  63603F  Title:  Space  Laser  Technology 

DOD  Mission  Atea:  Directed  Energy  Technology,  1554  Budget  Activity:  Advanced  Technology  Development,  12 

5.  BELATED  ACTIVITIES:  The  nucleus  of  development  within  DoD  for  space  laser  technology  is  the  DARPA  TRIAD 
Program  funded  in  Program  Element  62711E,  Projects  EE-7,  EE-8,  and  EE-12.  Program  Element  62711E,  Project  EE-7  contains 

>  the  development  for  a  major  acquisition,  tracking  and  pointing  experiment  -  TALON  GOLD  (TC).  The  objective  of  TG  is  to 

3  Project  EE-8,  Program  Element  62711E,  is  the  high  power  chemical  laser 
groundexperlment  -  ALPHA.  The  objective  of  ALPHA  is  to  demonstrate  a£  Jhlgh-ef f lclency  f"  3  chemical 

laser  in  a  ground-based  facility  to  establish  the  feasibility  of  system  performance  levels  required  for  space  weapon 
application.  Program  Element  62711E,  Project  EE-12,  is  the  Large  Optica  Demonstration  Experiment  -  LODE.  LODE  will 
establish  and  demonstrate  the  performance  level  that  can  be  obtained  from  a  beam  control  optics  system  designed  to  operate 
in  space  in  conjunction  with  a  large  aperture,  light-weight,  laser  mirror.  Program  Element  62301E,  Project  ST-3,  High 
Energy  Laser  Technology,  supports  the  DARPA  TRIAD  Program.  The  objective  of  this  related  project  la  to  develop  the 
basic  technology  to  provide  Improvements  in  laser  device  efficiency,  wavelength  and  waveform,  as  well  as  advances  in 
requited  optical  components  and  ultra-precise  beam  pointing.  Technology  investigations  conducted  under  Alt  Force  PE 
63605F  (Advanced  Radiation  Technology)  also  contribute  to  this  program. 

6.  (U)  WORK  PERFORMED  BY:  The  Ait  Force  Systems  Command's  Space  Division,  Los  Angeles,  CA,  has  overall  management 

responsibility  for  this  program.  Space  Division  will  perform  directly  those  tasks  involving  system  definition  and 
utility  analyses  (including  consideration  of  active  and  passive  countermeasures),  studies  and  analyses  determining  how  to 
maintain  mission  effectiveness,  survelllance/C3  technology,  and  spacecraft  technology.  The  Air  Force  Systems  Command's 
Ait  Force  Weapons  Laboratory,  Albuquerque,  NM,  is  responsible  for  laser,  optics,  and  beam  control  technology  development, 
and  target  vulnerability  and  hardening  countermeasures.  ' 

7.  (U)  PROJECT  LESS  THAW  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(if)  Project:  System  Definition  and  System  Technologies,  #2848 

8.  (U)  Project  Description:  Under  this  project,  the  Air  Force  Systems  Command's  Space  Division  will  conduct 

studies,  analyses  and  system  definition  activities  to  (1)  develop  detailed  concept  definitions  for  total  apace  laser 
weapon  systems  (2)  establish  apace  laser  weapon  military  utility  through  extensive  mission  effectiveness  analyses,  (3) 
understand  key  technological  and  operational  aspects  with  emphasis  on  system  survivability,  (4)  refine  system  development 
planning  to  reduce  uncertainties  in  cost  and  schedule  estimates,  (5)  resolve  surveillance  and  command/control  uncer¬ 
tainties  through  architectural  and  requirements  definition  and  (6)  conduct  technology  risk  reduction  programs.  The 
DARPA  TRIAD  will  provide  major  technology  inputs  to  support  these  efforts. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(l)  (U)  FY  1982  Accomplishments:  Funding  for  this  project  was  provided  under  PE  64406F,  Space  Defense  System 

in  FY  1982.  In  July,  1982,  funding  was  released  to  the  Alt  Force  and  procurement  activities  were  initiated  to  support  the 


t 


m 
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studies,  analyaea  and  concept  definition  efforts  to  be  conducted  under  this  project.  In  accordance  with  Congressional 
direction  (Authorization  Conference  Report/August  16,1982/pg  125),  the  bulk  of  the  $20M  provided  In  FT  1982  was  “forward 
funded'  Into  FY  1983  to  cover  FT  1983  activities. 

(2)  FY  1983  Ptograa;  Given  the  Congressional  decision  not  to  fund  PB  63603F  In  FY  1983,  the  date  for  an 
Informed  decision  on  future  developswnt  of  space  laser  weapon  systems  will  slip  froa(_ 

3  The  scope  of  the  requited  studies,  analyses  and  systea  definition  activities 
reaalna  unchanged.  In  November  1982,  Systea  Concept  Definition  studies  were  awarded  by  Space  Division  to  (1)  Martin 
Marietta  with  Aerojet  Electro-Optica  Division,  ITEK,  the  United  Technologies  Research  Center,  Rocketdyne  and  Sundatrand, 
(2)  Boeing  Aerospace  Coapany  with  Hughes  Aircraft,  General  Electric,  and  Bell  Aerospace,  (3)  Lockheed  Missiles  and  Space 
Coapany  with  TRW,  Inc.,  and  (4)  Rockwell  International  with  Collins,  Ford  Aerospace,  ITEK  and  Rocketdyne.  A  Red  Team 
will  be  assembled  to  critique  the  Prograa  Office's  efforts  and  serve  as  a  “devil's  advocate.'  Space  Division,  In  con¬ 
junction  with  the  MAJCOMs  and  HQ  USAF,  will  review  the  requirements  for  the  space-based  laser.  They  will  complete  devel¬ 
opment  of  an  architecture  defining  what  la  required  to  maintain  mission  effectiveness  In  the  presence  of  countermeasures. 
Work  will  continue  on  utility  analysis,  and  technology  efforts  which  support  the  surveillance,  command,  control  and 
communications,  and  spacecraft  segments. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT4E  Request:  The  Space  Division  Program  Office  will 
continue  definition  of  the  most  promising  space-based  laser  weapon  systea  concept  definitions  begun  In  FY  1983  after 
systems  requirements  are  finalized.  Results  from  ongoing  survivability  analyses  will  be  fed  back  Into  the  concept 
definition  studies  to  refine  system  design  concepts.  Technical  feasibility  Issues  associated  with  all  major  weapon- 
system  elements  will  be  Identified  and  potential  solutions  proposed.  Systea  cost-estimating  techniques  will  be  refined 
to  more  accurately  predict  development,  deployment  and  operational  costs  for  candidate  systems.  “Red  Team-  activities 
will  concentrate  on  developing  approaches  to  negate  space  laser  weapon  effectiveness.  The  Prograa  Office  will  assess 
the  utility  analyses  begun  In  FY  1982,  and  will  provide  guidance  to  ln-house  and  contractual  personnel  on  what  additional 
studies  are  necessary.  The  Program  Office  will  continue  supporting  technology  efforts  peculiar  to  a  space-based  laser 
weapon  systea. 

This  la  a  "level  of  effort"  prograa  In  accordance  with  the  May,  1981  commitment  of  the  Deputy  Secretary  of  Defense  to 
augment  DoD  funding  of  space  laser  R&D.  Cost  estimates  were  developed  by  Alt  Force  Systems  Command  and  HQ  USAF  by  first 
Identifying  those  Issues  that  must  be  resolved  prior  to  an  Informed  decision  on  space  lasers  and  then  estimating  the 
minimum  funding  required  to  address  these  Issues.  This  prograa  Is  In  the  Concept  Definition  phase  of  systems  develop¬ 
ment.  The  cost  estimates  contained  in  the  June,  1982  “DoD  Space  Laser  Program  Plan'  were  reexamined  In  the  Fall  of  1982 
following  Congressional  zeroing  of  the  FY  1983  President's  Budget  Request  for  this  program. 

(5)  Program  to  Completion;  J  the  Space  Division  Prograa  Office  will  define  the  most 
promising  systea  concepts  for  possible  future  development.  j  Development  Plan  with  total  systea  coat  estimates  will  be 
developed.  The  results  of  the  utility  and  cost  effectiveness  studies  funded  under  this  project  together  with  the  data 
Project  2149  (see  Para  9)  will  provide  the  basis  for  a  Joint  Alt  Force/Office  of  the  Secretary  of  Defense  Program 
Decision  on  whether  or  not  f 

J  The  Program  Office  will  continue  to  modify  and  reassess 
the  analyses  addressing  systea  utility  and  maintenance  of  mission  ef fectlvengss  through  FY  1988.  The  feasibility  of 
key  corponents  of  C^,  surveillance,  and  spacecraft  segments  will  be  established^  J 

183  ^ 

I  *  *  *  t 


f 


Ptogtaa  Element:  I  63603 

DOD  Mission  Atea:  Dli acted  Energ 

C.  (U)  MAJOR  MILES TOMES; 


rachnolog 


Title;  Space  Laser  Technology 
Budget  Activity:  Advanced  Technolog 


Development , 


(1)  (U)  Ptogtaa  Manageaent  Plan  to  Congress  June  1982 

(2)  Intetla  Decision  J  1 

(3)  Ptogtaa  Decision  {_  | 

♦Data  presented  In  FY  1983  Descriptive  Summary 
(U)  EXPLANATION  OP  MILESTONE  CHANCES: 

(2)  (U)  Reflects  lapact  of  Congtesslonal  decision  not  to  fund  the  FY  1983  Ptesldent'a  Budget  Request  fot 
this  program. 

(3)  (U)  Saae  as  2  above. 

9.  (U)  PROJECTS  OVER  $10  MISSION  IN  FY  1984: 

(U)  Project:  Laser  Technologies  and  Target  Vulnerabilities,  >2869 

A.  Project  Description:  This  project  funds  Vulnerability  and  Hardness  (VIH)  and  Feasibility  Technology  tasks. 

Any  assessment  of  the  ultimate  military  utility  and  cost  effectiveness  of  space-based  laser  weapons  Is  directly  linked 
to  the  vulnerability  and  hardness  (V&H)  of  candidate  Soviet  targets.  Space-baaed  laser  weapon  system  nay  have  signifi¬ 
cant  military  utility  if  candidate  targets  are  shown  to  be  “soft*  to  Incident  laser  radiation  or  If  large,  high  cost 
Increases  In  target  hardness  can  be  defeated  by  relatively  small,  low  cost  Increases  In  laser  power.  Data  on  target 
vulnerability  Is  extremely  limited  and  a  series  of  ^  tests  will  be  needed  to  generate  a  data  base  to 

Input  to  system  utility  and  cost  effectiveness  analyses  conducted  under  Project  2148.  Experiments  and  analyses  must 
also  be  conducted  to  determine  feasible  target  hardening  techniques,  and  laser  system  responses  to  these  countermeasures. 
In  the  FY  1982-84  timeframe,  this  la  the  number  one  priority  task  In  the  Space  Laser  Technology  program. 

Baaed  on  analyses  and  assumptions  detailed  In  the  "DoD  Space  Laser  Ptogram  Plan",  the  Air  Force  la  assuming  that  a|_ 

3  will  be  required  to  satisfy  multi-mission  requirements.  The  Feasibility  Tech¬ 
nology  task  will  Identify  and  address  key  uncertainties  associated  with  the  technologies  necessary  to  extrapolate  DARPA 
TRIAD  performance^  "J performance  levels.  In  addition,  significant  Improvements 

must  be  made  In  acquisition,  tracking,  pointing  and  support  system  performance.  Hardware  demonstrations  will  be  limited 
to  primarily  aubacale  articles. 

B.  (V)  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments:  As  with  Project  2148,  funding  for  this  project  was  provided  under  PE  64406F, 

Space  Catenae  Systems.  In  FY  1982.  In  July,  1982,  funding  was  released  to  the  Air  Force  and  procurement  activities  were 
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Program  Element:  f  63603  F 

DOD  Mission  Aiea:  Directed  Energy  Technology,  #554 


Title:  Space  Laser  Technology 
Budget  Activity:  Advanced  Technology  Development,  12 


Initiated  to  auppoit  the  etudlea  and  experiments  to  be  conducted  under  thla  project.  The  Air  Force  Weapon*  Laboratory 
(AFWL)  Initiated  plana  for  damage  and  vulnerability/hardening  demons tat Iona  against  projected  targets.  The  AFVL  started 
assembling  a  aid-power  chealcal  laser  device  at  the  Sandla  Optical  Range,  Klitland  AFB,  for  conducting  vulnerability 
tests  starting  In  FY  1983.  The  AFWL  also  assessed  all  paat  V&H  work  to  provide  a  data  base  for  the  early  Concept  Defi¬ 
nition  and  Utility  Analyses  efforts  (see  Project  2148).  The  AFWL  began  In-house  and  contractual  efforts  to  resolve 
uncertainties  In  key  technology  areas  supporting  a£  3 

(2)  FY  1983  Ptogtaa:  The  Air  Force  Weapons  Laboratory  (AFWL),  voiklng  with  the  Amy  and  Navy,  will  accel¬ 
erate  efforts  to  determine  system-level  vulnerabilities  of  four  major  target  type*  and  physical  threats  to  the  space  laset 
platform.  Of  primary  Importance  Is  the  determination  of  system-level  vulnerabilities  of  and  Initial  hardening  concepts 
for  Soviet  liquid  and  solid  propellant  ICBNs  and  SLBMa,  strategic  aircraft,  analysis  of  physical  threats  to  the  space- 
laser  platform  and  the  development  of  a  validated  predictive  capability.  The  Laboratory  will  also  continue  technology 
development  supporting  a  (_  J extrapolated  from  TRIAD  technology.  They  will  alter  development. 
If  necessary,  to  accommodate  system  requirements  defined  under  Project  2148.  The  Program  Office  will  continue  examination 
of  potential  growth  technology  for  shortet  wavelength  devices. 

(3)  FY  1984  Planned  Progtam  and  Baals  for  FY  1984  RDT&E  Request :  The  AFWL  will  |* 


J  Through  Independent  analysis,  development  of  a  predictive  capability  for  vulnerability  will 
continue.  Testing  designed  to  validate  the  vulnerability  of  these  advanced  concepts  will  be  performed.  Targets  that 
threaten  the  laser  platform  and  may  be  engaged  by  the  laser  as  a  means  of  self-defense  will  be  evaluated.  These  targets 
will  be  Identified  through  the  survivability  task  and  Red  Team  efforts  In  Project  2148. 

In  the  Feasibility  Technology  area,  the  AFWL  will  focus  Its  efforts  on  the  most  cttlcal  Issues  In  achieving  the  perfor¬ 
mance  goals  for["  ^  These  efforts  will  Include,  but  not  be  limited  to,  thef 

]  the  definition  of  the  technology  require¬ 
ments  and  performance  characteristics  of  a£  ]th>t  can  ptovlde| 


J 

Like  Project  2148,  this  Is  a  "level  of  effort”  project  In  accordance  with  the  May,  1981  commitment  of  the  Deputy  Secretary 
of  Defense  to  Congress  to  Increase  DoD  funding  of  space-laser  RAD.  Cost  estimates  were  developed  by  the  Air  Force  Systems 
Command  and  HQ  USAF  by  first  Identifying  the  major  areas  of  uncertainty  associated  with  the  tatget  vulnerability,  har¬ 
dening,  countermeasures  and  laser  technology  that  must  be  addressed  to  support  an  Informed  decision  on  space-laser  weapons 
and  then  estimating  the  minimum  funding  required  to  address  these  areas  of  uncertainty.  The  cost  estimates  contained  In 
the  June,  1982  "DoD  Space  Laser  Program  Plan"  for  this  project  were  reexamined  and  certified  In  the  Fall  of  1982  following 
Congressional  zeroing  of  the  FY  1983  President's  Budget  Request  for  this  program. 
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Program  Element:  I 
DoD  Mission  Area: 


63603 

Directed  Energ 


Technolog 


Title:  Space  Laser  Technology 

Budget  Activity:  Advanced  Technolog 


Development , 


(4)  Prograa  to  Coapletlon:  This  project  is  scheduled  to  be  complete  by  the  end  off  ^  The  Alt  Force 
Weapons  Laboratory  will  conduct  damage  and  vulnerability  demonstration*  involving^ 

^  Nozzle  efficiency  measurements  will  be  completed  Inf  3  fhe  project  will  continue  to  Input  data 
to  support  a  decision  In  thef  J timeframe  on  whether  to  proceed  to  engineering  development  of  a  apace-based  laser 
weapon  system  demonstration. 


C.  (U)  MAJOR  MILESTONES: 


Mid-Power  Laser  Available  at  Sandla  Optical  Range 

Booster  Vulnerability  Test 

Booster  and  Aircraft  Hardness  Teats 

Interim  Decision 

Program  Decision 


4QFY  1903 


Data  presented  in  FY  1983  Descriptive  Summary 


<U)  EXPLANATION  OF  MILESTONE  CHANGES 

(3)  (U)  Reflects  Impact  of  Congressional  decision  not  to  fund  the  FY  1983  President's  Budget  Request  for  this 
program. 

(4)  (U)  Same  as  3  above. 
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program  Element:  f63605F  Title:  Advanced  Radiation  Technology 

DOD  Mission  Ares:  45 54  -  Directed  Energy  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands) 


Project 

Number 


FY  1982  FY  1983  FY  1984  FY  1985  Additional 
Actual  Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROCRAM  ELEMENT  75,516 


87,466 


82,530  74,548 


Continuing 


BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  is  the  Air  Force  program  for  demonstrating  the  technical 
and  engineering  feasibility  of  using  high  energy  lasers  as  directed  energy  weapons  in  USAF  weapon  systems.  In  general, 
the  program  Includes  broad-based  technology  development  in  all  aspects  of  laser  weaponry  plus  feasibility  demonstrations 
of  laser  weapon  technology,  f 

3.  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

RDT&F.  75,516  95,120  92,400  Continuing  N/A 

Compared  to  the  previous  resources  estimate,  the  current  estimate  ref lects  a  Congressional  reduction  of  $5  million 
in  FY  1983,  and  an  Air  Force  decision  to  decrease  funding  by  $2.7  million  in  FY  1983  and  $7.6  million  in  FY  1984  to 
support  other  Air  Force  programs.  There  was  also  a  decrease  of  $2.3  million  in  FY  1984  due  to  a  change  in  the  infla¬ 
tion  factors.  Theae  decreases  have  impacted  the  Mid  Range  Applied  Technology  thrust  by  delaying  the[ 

^technology  demonstration f  }  In  addition,  the  decreases  have  impacted  the  Airborne 

baser  Technology  thrust  by  delaying  and  reducing  the  scope  of  critical  technology  investigations  for  intermediate  range 
and  short  range  airborne  high  energy  laser  systems.  Major  decisions  on  airborne  high  energy  laser  system  development 
will  bef  1 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  Program  Element  (PE)  is  part  of  a  Department  of  Defense  program  which  is  coordinated 
by  the  Assistant  for  Directed  Energy  Weapons  in  the  Office  of  Under  Secretary  of  Defense  for  Research  and  Engineering 
and  which  Includes  work  in:  Defense  Advanced  Research  Projects  Agency  PE  62301E,  Strategic  Technology,  and  PE  6271  IE, 
Experimental  Evaluation  of  Major  Innovative  Technology;  Army  PE  62307A,  Laser  Weapon  Technology;  Navy  PE  62735N,  High 
Energy  Technology,  and  PE  62768N,  Directed  Energy  Technology;  and  Air  Force  PE  62601F,  Project  3326,  Laser  Applications. 
Coordination  occurs  through  annual  apportionment  reviews  and  quarterly  High  Energy  Laser  Review  Group  meetings  attended 
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program  Element:  I63605F  1.tle:  Advanced  Radiation  Technology 

DOD  Mission  Areal  #554  -  Directed  Energy  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

5.  (U)  RELATED  ACTIVITIES:  (Continued)  1 

by  the  Array,  Navy,  Air  Force,  and  DARPA  program  managers.  Coordination  with  Department  of  Energy  Is  effected  by  attend¬ 
ance  at  the  Department  of  Energy  laboratory  technical  program  reviews,  exchange  of  technical  reports,  and  cooperative 
efforts  at  the  working  level. 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Weapons  Laboratory,  Kirtland  Air  Force  Base,  NM,  Is  responsible  for  managing 
this  program.  The  top  five  contractors  In  FY  1982  were:-  Rockwell  Rocketdyne,  Canoga  Park  CA;  Hughes  Aircraft,  Culver 
City  CA;  TRW,  Redondo  Beach  CA;  BDM,  McLean  VA;  and  General  Dynamics,  Fort  Worth  TX.  In  addition,  there  were  27 
additional  contractors  with  contracts  totaling  $50.2  million.  In-house  test  facilities  Involved  In  this  work  Include 
the  Advanced  Radiation  Technology  Facility  at  Kirtland  Air  Force  Base  NM. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECT  317J,  Advanced  Radiation  Technology  (PROJECT  OVER  $10M  IN  FY  1984): 

A.  Project  Description:  This  Is  a  broad-based  technology  program  to  demonstrate  the  technical  and  engineering 

feasibility  of  using  high  energy  lasers  as  directed  energy  weapons  In  Air  Force  strategic  and  tactical  combat  environ¬ 
ments.  The  Air  Force  anticipates  a  continuing  requirement  to  defend  aerospace  systems  against  attack.  Previous  extensive 
studies  have  Indicated  that  a  high  energy  laser  wear  on  could  he  effective  against  targets  such  as  air-to-air  and  surface- 
to-air  missiles,  ballistic  missiles,  aircraft,  and  spacecraft.  Recent  studies  concluded  that  the  potentially  highest 
payoff  applications  lnclude[ 

]  Successful  operational  laser  weapon  systems  for  these  mission  applications  could 
have  a  major  impact  on  the  overall  offensive  and  defensive  strategies  of  US  military  forces.  The  Advanced  Radiation 
Technology  program  Includes  four  major  areas  of  emphasis  or  thrusts:  Airborne  Laser  Laboratory;  Airborne  Laser  Tech¬ 
nology;  Mid  Range  Applied  Technology;  and  Advanced  Development/Support.  Airborne  Laser  Laboratory  thrust:  The  first 
technology  demonstration  of  laser  weapon  effectiveness  In  an  airborne  environment  will  be  accomplished  by  the  Airborne 
Laser  Laboratory.  The  Airborne  Laser  Laboratory  Includes  a£  ]gasdynamlc  laser  at  10.6  micrometers  wavelength 

Installed  aboard  a  modified  NKC-135  aircraft.  The  Airborne  Laser  Laboratory  will  demonstrate  effectiveness  at  short 
rangef  against  drone  and  missile  targets  and  will  Investigate  critical  technology  Issues  for  airborne  high 

energy  laser  systems.  Airborne  Laser  Laboratory  flight  testing  will  provide  Information  on  high  energy  laser  phenom¬ 
enology  and  effectiveness  In  a  realistic  environment  which  Is  essential  for  the  development  of  airborne  laser  weapons. 
Airborne  Laser  Technology  thrust:  This  thrust  develops  and  demonstrates  the  f easibll 1 ty  of  near-term  high  energy  laser 
technology  for  airborne  applications.  At  Intermediate  ranges*  J  laser  systems  operating  at 

shorter  wavelengths  become  more  advantageous.  However,  greater  pointing  and  tracking  precision  and  Improved  mirror 
optical  quality  are  required  to  take  advantage  of  the  shorter  wavelength.  The  cylindrical  deuterium  fluoride  chemical 
laser  at  about  4  micrometers  wavelength  shows  promise  of  achieving  efficient  operation  at  the  higher  powers[~ 

■]  required  for  Intermediate  range  missions.  The  subsystems  technology  for  more  precise  pointing  and  tracking 
systems  !s  also  being  pursued  to  meet  the  requirements  for  Intermediate  range  beam  control  systems.  Along  with  informa¬ 
tion  from  the  Airborne  Laser  Laboratory  flight  testing,  the  technology  being  developed  In  this  Airborne  Laser  Technology 
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Program  Element:  F63605F  Title:  Advanced  Radiation  Technology 

DOD  Mission  Area:  I5S4  -  Directed  Energy  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

8.  (U)  PROJECT  317J,  Advanced  Radiation  Technology  (PROJECT  OVER  $10H  IN  FY  1984):  (Continued) 


A. 


Project  Description:  (Continued) 


thrust  could  support  development  off 
Applied  Technology  thrust:  f 


J  Mid  Range 


An  existing  deuterium  fluoride  chemical  laser  and  beam  director 
telescope  will  be  upgraded  to  provide  the  technology  demonstration^ 

J  Advanced  Development/Support  thrust:  The  technology  required  for  long 

ranged  j applications  is  also  being  pursued,  including  shorter  wavelength  laser  devices  and 

advanced  beam  control  systems  with  their  more  stringent  performance  requirements.  In  particular,  this  Includes  Increasing 
emphasis  on  the  technology  for  applications  from  space  platforms.  Finally,  In  order  to  define  and  evaluate  Air  Force 
applications,  a  program  In  system  modeling  and  mission  application  studies,  propagation,  and  laser  effects  and  vulnera¬ 
bility  of  targets  Is  being  pursued. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  _ FY  1982  Accomplishments:  Airborne  Laser  laboratory  thrust:  The  completion  of  single  target  tests 

was  delayed(.  ^because  of  the  unforeseen  requirement  to  completely  refurbish  all  the  cooled  mirrors 

In  the  optical  system.  One  cooled  mirror  failed  in  early  FY  1982.  Subsequent  evaluation  of  the  entire  optical  system 
Indicated  that  Internal  mirror  corrosion  and  degradation  of  mirror  optical  surfaces  were  significant  enough  to  require 
refurbishment  In  order  to  ensure  reliable  system  performance  for  planned  flight  testing.  With  this  delay,  EY  1982 
accomplishments  include  the  completion  of  analysis  of  system  performance  In  prior  ground  and  flight  testing,  the  develop¬ 
ment  of  beam  control  system  upgrades  to  improve  system  performance,  the  completion  of  the  mirror  refurbishment,  and  the 
start  of  the  beam  control  system  rebuild  and  characterization  £ 

The  delays  In  FY  19B2  will  also  delay  the  completion  of  the  next  phase  of  the  Airborne  Laser  Laboratory  flight  test  and 
demonstration  series  T  "j  Recent  Air  Force  mission  applications  analyses  of  airborne  high  energy 

laser  weapons  concluded  that  |” 

"J  In  response,  the  next  phase  of  the  Airborne  Laser  Laboratory  technology  test  and  demonstration 
program  is  structured  to  provide  a  technology  and  engineering  data  base  to  support  these  future  applications.  Airborne 
Laser  Technology  thrust:  The  testing  and  evaluation  of  the  gain  generator  for  the  deuterium  fluoride  cylindrical  chemical 
laser  was  delayed^  'due  to  problems  with  thermal  distortions  of  the  gain  generator  nozzle  hardware 

which  were  Identified  during  Initial  testing.  Accomplishments  In  FY  1982  Include  the  completion  and  validation  of 
stiffening  modifications  to  the  gain  generator  and  the  start  of  gain  generator  reassembly  and  checkout.  The  fabrication 
of  the  heat  exchangers  for  the  associated  annular  resonator  mirrors  was  completed,  and  machining  and  polishing  of  the 
optical  surfaces  were  begun.  High  quality  optical  coatings  for  this  resonator  were  also  demonstrated  on  subscale 
components.  A  breadboard  system  for  the  laboratory  evaluation  of  advanced  beam  control  concepts,  Including  wavefront 
correction  within  the  optical  system,  was  fabricated  and  delivered,  and  efforts  to  define  critical  issues  for  shorter 
wavelength  Inner  systems  for  both  short  and  Intermediate  range  airborne  laser  systems  were  completed.  Technology 


Program  Element:  I63605F  Title:  Advanced  Radiation  Technology 

DOD  Mission  Area:  ) 554  -  Directed  Energy  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

8.  (U)  PROJECT  317J,  Advanced  Radiation  Technology  (PROJECT  OVER  $10H  IN  FY  1984);  (Continued) 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  (Continued) 

(1)  PY  1982  Accomplishments:  (Continued) 


assessment  and  requirements  studies  for  airborne  laser  weapons  were  begun.  Mid  Range  Applied  Technology  thrust:  All 
hardware  components  for  the  laser  system  were  Identified.'  Laser  device,  beam  director,  and  facility  upgrades  were 
begun.  System  Integration  design  and  target  availability  studies  were  initiated.  Advanced  Development/Support  thrust) 

The  thermostructural  analysis  of  the  stiffened  nozzle  modification  for  the  deuterium  fluoride  cylindrical  chemical 
laser  gain  generator  was  completed.  The  acquisition  and  Installation  of  a  ISO  kilowatt  deuterium  fluoride  chemical 
laser  for  use  in  ln-house  laser  effects  and  vulnerability  testing  were  initiated.  Development  of  an  advanced  diamond 
turning  machine  for  optical  surface  finishing  of  high  energy  laser  mirrors  was  completed,  and  ground  vulnerability 
experiments  on  liquid  fueled  missile  boosters  were  conducted. 

(2)  FY  1983  Program:  Airborne  Laser  Laboratory  thrust:  After  Integration  and  ground  checkout  of  the  laser 

system  aboard  the  Airborne  Laser  Laboratory  aircraft  have  been  completed,  airborne  high  power  tests  against  Instrumented 
tow  targets  will  provide  the  technology  data  base  to  validate  performance  predictions  and  laser  beam  control  and  propaga¬ 
tion  analysis  techniques.  £  1  Airborne 

Laser  Technology  thrust:  Testing  and  performance  evaluation  of  the  deuterium  fluoride  cylindrical  chemical  laser  gain 
generator  will  be  completed.  The  associated  annular  resonator  optic^  will  be  polished  and  optically  coated  In  preparation 
for  the  high  power  tests/.  J  Development  and  scaling  of  critical  technology  for  the  oxygen-iodine  chemical  laser 

will  begin.  Critical  laser  device  and  beam  control  technology  Invest igationa  will  continue  and  the  conceptual  design 

of  the  laser  device  and  beam  control  system  £  "]wlll  be  Initiated. 

A  major  mission  applications  study  and  requirement  analysis  for  the  potential  use  of  laser  weapons  in[ 
jappl icat Ions  will  be  initiated.  Mid  Range  Applied  Technology  thrust:  [" 

J  Advanced  Develop¬ 
ment/Support  thrust:  Development  and  expansion  of  the  technology  base  for  high  energy  lasers  will  continue,  with  emphasis 
on  the  development  of  improved  optical  components  and  the  assessment  of  laser  vulnerability.  ^deuterium  fluoride 

chemical  laser  for  use  In  ln-house  laser  effects  and  vulnerability  testing  will  be  activated. 

(3)  _ FY  1984  Planned  Program  and  Basis  For  FY  1 98<i  RDT&E  Request:  Airborne  Laser  Laboratory  thrust:  Laser 

system  upgrades  will  be  completed  and  the  next  phase  of  airborne  testing  will  begin,  providing  data  obtainable  only 
through  airborne  testing  which  Is  crucial  to  decisions  for  the  future  development  of  laser  weapon  systems.  These  flight 
tests  and  demonstrations  will  emphasize  the  experiments  and  test  scenarios  needed  to  provide  key  phenomenology  and 
effectiveness  data  in  the  airborne  environment.  For  efficient  use  of  the  Airborne  Laser  Laboratory  platform,  system 
modification  and  upgrades  will  be  prepared  in  parallel  with  current  flight  testing  to  minimize  downtime.  Airborne  Laser 
Technolcy  thrust:  The  annular  resonator  and  the  alignment  system  will  be  Integrated  with  the  gain  generator  to  form  a 

|  ^deuterium  fluoride  cylindrical  chemical  laser.  r  ] 
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Program  Element :  I63605F 

DOD  Mission  Area:  #554  -  Directed  Energy  Technolog 


Title:  Advanced  Radiation  Technology 
(ATP)  Budget  Activity:  #2  -  Advanced  Technolog 


B.  (U)  Program  Accomplishments  and  Future  Efforta:  (Continued) 

(3)  _ FY  1984  Planned  Program  and  Basis  For  FV  1984  RDT&E  Request:  (Continued) 

| J  The  development  and  scaling  of  critical  tech¬ 
nology  for  the  oxygen-iodine  chemical  laser  will  continue.  Fabrication  of  if  J oxygen-iodine  chemical  laser  device 

will  be  completed  and  Integration  will  be  started.  Critical  laser  device  ana  beam  control  technology  Investigation  will 
continue  and  the  preliminary  dealgn  of  laser  device  and  beam  control  syatemf 

]wlll  begin.  These  technology  development  and  preliminary  design  efforts  will  provide  the  technology  base, 
concept  definition,  and  requirements  analysis  to  support  a  decislonf 

1  Mid  Range  Applied  Technology  thrust:  £ 

J  Advanced  Development/ Support  thrust:  Program  support  and  development  and  expansion  of  the  technology 
for  high  energy  lasers  will  continue  with  increasing  emphasis  on  short  wavelengtli/long  range  concepts.  Baals  for  Request: 
Coat  estimates  for  this  program  element  are  derived  using  analogous  contract  manhour,  material,  and  overhead  charges 
adjusted  for  program  complexity,  risk,  and  Inflation.  This  Is  an  advanced  development  program  with  a  reasonable  data 
base  for  coat  estimation. 


(4)  (II)  Program  To  Completion:  This  Is  a  continuing  program. 
C.  (U)  Major  Milestones:  Not  Applicable. 
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FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element:  8637Q4F  Title:  Manpower  and  Peraonnel  Sy a terns  Technology 

DOD  Mladon  Area:  #522  -  Environmental  and  life  Science*  (ED)  Budget  Activity:  Advanced  Technology  Development 


1.  (u) 

RESOURCES  (PROJECT  LISTING)  ($  in 

thousands) : 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Est imate 

FY  1984 

Est imate 

FY  1985 
Estimate 

Additional 

to 

Completion 

Total 

Eatimated 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

0 

1,830 

2,7*2 

Continuing 

N/A 

2922 

Personnel  Assessawnt  Systems 

0 

0 

1,270 

1,542 

6,600 

9,400 

2948 

Comprehensive  Data  Analysis 
Program  (CODAP) 

0 

0 

180 

190 

500 

900 

2949 

Basic  Skills  Assessment 

0 

0 

0 

660 

3,800 

4,500 

2951 

Training  Decisions  System 

0 

0 

380 

350 

900 

1,600 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION  NEED: 

The  Air  Force  requires 

enhanced 

manpower  and  peraonnel 

management  systems  in  order  to  effectively  and  efficiently  provide  a  continuing  supply  of  quality  awn  and  women  to 
Air  Force  jobs.  Complex  force  composition  and  training  policy  decisions  require  detailed  information  which  can  be 
provided  by  manpower  and  personnel  systems  technology.  To  optimally  select  and  classify  individuals,  the  Air  Force 
and  the  Department  of  Defense  must  use  validated  tests.  The  Air  Force  is  the  executive  agent  for  the  continual 
development  of  multiple  versions  of  the  Armed  Services  Vocational  Aptitude  Battery  (for  enlisted  members)  and  Air 
Force  Officer  Qualification  Test  (for  officer  personnel).  This  program  is  designed  to  provide  the  systems 
development  technology  necessary  to  satisfy  DOD  and  Congressional  requirements  in  personnel  and  selection  testing. 

The  development  of  accurate  criterion  measures  to  evaluate  the  performance  of  members  in  enlisted  and  civilian  Air 
Force  jobs  must  be  accomplished  to  permit  improved  validation  of  test  and  training  programs.  Devlopawnt  and 
validation  of  these  methods  will  lead  to  more  accurate  selection  and  classification  of  individuals  and  ensure  optimal 
match  of  individual  aptitudes  and  job  requirements.  Additional  efforts  will  advance  the  primary  job  analytic  system 
in  use  by  Che  Air  Force,  provide  for  improvements  in  training  effectiveness  and  management,  and  provide  au>dels  to  use 
in  manpower  policy  formulation  and  training  systems  evaluations.  The  projects  in  this  program  element  are  FY  1984 
new  starts  and  require  this  level  of  funding  for  project  start-up. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  PE  will  be  initiated  in  FY  1984.  This  is  the  initial 
descriptive  summary. 

4.  (I’)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 
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Program  Element:  £6370AF  Title:  Manpower  and  Personnel  Systems  Technology 

DOD  Mission  Area:  #522  -  Environmental  and  Life  Scieneea  (ED)  Budget  Activity:  /2,  Advanced  technology  Development 

5.  (U)  RELATED  ACTIVITIES:  Related  PEs  are  62703P,  Personnel  Utilisation  Technology,  61 102F ,  Defense  Research 

Sciences;  62205F,  Training  and  Siaulation  Technology;  62703F,  Personnel  Utilization  Technology;  62717A,  Huaun  Performance 
Effectiveness  and  Simulation,  63731A  Manpower  4  Personnel;  62763N,  Personnel  and  Training  Technology;  and  63707N, 

Manpower  Control  System  Development. 


6.  (U)  WORK  PERFORMED  BY:  The  program  element  will  be  managed  by  the  Air  Force  Human  Resources  Laboratory  (AFHRL) , 
Brooks  AFB ,  Texas,  through  the  Manpower  and  Personnel  Division.  Since  Chit  ia  an  FY  1984  new  start,  no  contracts  have 
been  let. 

7.  (u)  PROJECTS  LESS  THAN  jlO  MILLION  IH  FY  1984: 

A.  (U)  Project:  2922  -  Personnel  Assessment  Systems.  This  project  is  classified  in  the  manpower  and  personnel 
Congressional  category.  To  meet  advancing  Air  Force  combat  capabilities,  readiness,  and  sustainability  a  constant  input 
of  capable  manpower  is  needed.  The  technology  to  identify,  select,  train,  and  retrain  individuals  who  are  capable  of 
mastering  complex  technical  skills  must  be  developed.  This  technology  must  include  the  development  of  new  systems  which 
would  provide  information  currently  unavailable  on  individual  job  performance.  The  technology  to  obtain  task-level 
measures  of  on-the-job  performance  to  be  used  to  validate  selection  and  classification  measures,  assess  training  outcomes 
and  evaluate  the  effects  of  organizational  and  environaiental  factors,  motivational  factors,  and  personnel  policies  on  job 
performance  will  be  developed.  A  main  effort  will  be  the  transitioning  of  job  performance  measurement  research  results 
into  advanced  development  efforts.  The  job  performance  measures  will  be  developed  for  enlisted  members  and  civilians. 
Procedures  will  be  provided  to  I1Q  USAF/MP  for  use  by  trained  evaluators.  It  will  be  of  a  generic  nature  to  foster  use 
across  Air  Force  specialties.  When  completed,  this  project  will  provide  measures  for  validation  of  enlisted  selection 
and  promotion  tests  and  will  reduce  the  risk  of  civilian  class-action  suits  against  the  governatnt  which  could  result  in 
a  cost  avoidance  of  approximately  |2.  5  million  per  year.  Replacement  of  service  tests  and  test  batteries  is  required  to 
avoid  obsolescence,  guard  against  test  compromise,  and  incorporate  improvements  identified  in  ongoing  service  test 
research  programs.  Additionally,  the  Armed  Services  Vocational  Aptitude  Battery  (ASVAB)  must  serve  needs  of  sll 
services.  Since  the  Air  Force  has  been  appointed  the  executive  agent  for  ASVAB  item  development,  the  test  needs  frequent 
revision  for  protection  against  compromise  and  for  incorporation  of  research  findings.  Cyclic  production  of  operational 
test  revisions  (e.g. ,  ASVAB  and  aircrew  selection  tests)  and  their  validation  against  performance  measures  has  been 
mandated  by  Congress.  Development  of  a  new  set  of  comparable  ASVAB  batteries  will  be  completed  in  FY  1984.  They  will  be 
implemented  for  production  testing  on  1  October  1983,  with  a  large-scale  Initial  Operational  Test  and  Evaluation  (I0T4E) 
in  FY  1983.  Cyclic  production  of  another  set  of  ASVAB  batteries  is  starting  now  and  will  be  in  full  progress  during  FY 
1984.  Another  unique  version  of  the  ASVAB  will  be  completed,  along  with  associated  materials,  for  placeaient  in  the 
services  high  school  testing  program  in  July  1984. 

B.  (U)  Project:  2946  -  Comprehensive  Occupational  Data  Analysis  Programs.  This  project  is  classified  in  the 
manpower  and  personnel  Congressional  category  and  is  a  new  start  in  FY  1984.  The  currently  operational  Comprehensive 
Occupational  Data  Analysis  Programs  (CODAP)  system  is  rapidly  becoming  antiquated  and  difficult  to  maintain,  and  an 
advanced  development  program  ia  required  to  provide  a  top-down  structured  approach  to  system  redesign  and  reprogramming 
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Program  Element:  I63704F  Title:  Manpower  and  Personnel  Systems  Technology 

DOD  Mission  Area:  #522  -  Environaental  and  Life  Sciences  (ED)  Budget  Activity:  g2 ,  Advanced  Technology  Development 

to  aake  it  aore  efficient,  easier  to  aaintain,  and  nore  user-friendly.  The  original  CODAP  system  has  resulted  in  cost 
avoidance  of  over  $3H  per  year  since  its  implementation  in  PY  1968  and  its  redesign  should  aake  its  utility  aore 
cost-effective.  Redesign  will  begin  in  FY  1984.  Other  benefits  include:  (1)  state-of-the-art  analytical, 
statistical,  and  reporting  procedures,  (2)  techniques  for  longitudinal  analyses  of  job  content,  (3)  techniques  for 
developing  aore  job-related  promotion  tests,  and  (4)  techniques  for  matching  weapon  system  acquisition  tasks  with 
related  personnel  skill  requirements. 

C.  (0)  Project:  2949  -  Basic  Skills  Assessaent  and  Enhsnceaent  System.  This  project  is  classified  in  the 
education  and  training  Congressional  category  and  is  a  new  start  in  FY  1984.  The  project  will  provide  a  system  to 
aeasure  and  train  the  basic  functional  skills  (literacy,  arithmetic  computation,  dial  and  map  reading,  etc.)  required  in 
Air  Force  enlisted  specialties.  Because  basic  skill  requireaenta  for  Air  Force  occupational  specialties  have  not  been 
empirically  derived  and  validated,  there  is  no  established  relationship  between  reading  ability  and  Air  Force  on-the-job 
performance.  This  suggests  that  better  readers  are  not  necessarily  better  performers,  regardless  of  the  job  content. 
Moreover,  there  are  no  data  to  indicate  what  additional  (or  substitute)  cognitive  requirements  may  exist.  Finally,  the 
program  evaluation  routinely  conducted  for  current  reading  enhancement  programs  is  inadequate  for  purposes  of 
attributing  gains  in  reading  grade  level  to  such  training  programs.  This  project  will:  (1)  validate  basic  cognitive 
occupational  requirements  against  job  performance  measures,  (2)  develop  and  validate  cognitive  ability  measures  specific 
to  identified  occupational  requireswnts ,  (3)  design  and  develop  training  packages  including  prograa  evaluation 
components  to  remediate  job-specific  personnel  literacy  deficiencies,  and  (4)  a  basic  skills  technology  management 
information  system  for  tracking  and  managing  the  system  across  all  occupational  specialties  in  the  Air  Force.  Initial 
building  of  instructional  models  for  identified  job  prerequisites  i/ill  begin  in  FY  1984.  Upon  completion,  this  project 
should  reduce  marginal  performers  by  50  percent,  reduce  overall  on-the-job  training  time,  result  in  increasing  numbers 
of  career  airmen,  and  provide  airmen  with  the  skills  necessary  to  perform  well  on  the  job  iaaaediately  after  arrival. 

Savings  from  reduced  attrition  could  reach  as  much  as  $10  million  per  year  and  savings  from  increased  productivity  will 
approximate  $5  million  per  year.  By  replacing  currently  ineffective  and  non- job-related  basic  skills  enhancement 
programs  with  a  generic  basic  skills  enhancement  program,  the  Air  Force  could  realize  $20  million  per  year  in  cost 
avoidance. 

D.  (U)  Project:  2951  -  Training  Decisions  System.  This  project  is  classified  in  the  education  and  training 
Congressional  category  and  is  a  new  start  in  FY  1984.  Because  of  the  scope  of  Air  Force  technical  training,  many 
decisions  with  major  impacts  on  training  are  made,  to  some  extent  independently  and  at  different  times,  by  management 
units  responsible  for  different  parts  of  the  training  and  personnel  systems.  Coordinating  such  efforts  is  complex,  and 
relevant  data  are  not  always  available  at  key  decision  points  when  they  are  needed.  For  example,  the  content  of 
resident  technical  school  training  is  largely  determined  by  predefined  budgets,  and  whatever  content  is  not  covered  in 
the  school  is  left  to  on-the-job  training  (OJT) ,  without  systematic  appraisal  of  long-term  costs  or  OJT  capacities. 

Current  practice  does  not  include  adequate  consideration  of  all  relevant  factors,  such  as  costs  and  alternative  patterns 
of  personnel  utilization,  in  making  basic  decisions  regarding  the  what,  where,  and  when  of  technical  training.  A  need 

exists  for  a  more  unified,  practical,  and  integrated  approach  to  such  problems  with  all  relevant  data  considered  at  once 
for  certain  basic  decisions.  In  FY  1984,  data  collection  procedures  will  be  established  and  data  collection  will 
begin.  Other  future  milestones  include  the  transfer  of  computer  technology,  field  tests  and  system  refinements  with 
applications  in  four  Air  Force  specialties,  and  definition  of  manning,  resources,  and  pipeline  schedules  needed  for 
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Program  Element:  #63704F  Title:  Manpower  and  Personnel  Systems  Technology 

DOD  Miasion  Area:  *522  -  Environmental  and  Life  Science!  (ED)  Budget  Activity:  yg  Advanced  Technology  Development 


auetained  operations.  Benefits  from  this  project  include  reduced  training  costa,  improved  allocations  of  training 
content  and  resources,  and  demonstrably  better  alignatent  of  training  content  with  job  task  requireswnts.  When 
operational,  projected  total  savings  plus  cost  avoidance  are  on  the  order  of  (JO  million  per  year,  at  a  minimusu 
Initial  significant  savings  are  projected  by  mid-FY  1986. 


8.  (U)  PROJECTS  OVER  jlO  MILLION  1M  FY  1984:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


I 


Program  Element:  I63723F 

DOD  Mission  Areal  ^SS3,  Engineering  Technology  (ATP) 


Title:  Civil  and  Environmental  Engineering  Technology 
Budget  Activity:  #2 ,  Advanced  Technology  Development 


1.  (U) 

RESOURCES  (PROJECT  USTINC)  ($  in 

thousands ): 

Project 

FY  1982 

Number 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

3,885 

2103 

Environmental  Quality  Technology 

700 

2104 

Civil  Engineering  Technology 

3.018 

2672 

Special  Terrestrial  Power 

167 

Total 


FY  1983 

FY  1904 

FY  1985 

Additional 

Estimated 

Eatlmate 

Estimate 

Eatlmate 

to  Completion 

Costs 

4,102 

5,007 

4,257 

Continuing 

N/A 

800 

900 

900 

2,902 

3,700 

2,957 

400 

407 

400 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  MEED:  Provides  technology  base  to  enhance  force  readiness  and  Improve 

sortie  generation  capability.  This  goal  is  achieved  by  efforts  to:  develop  an  laproved  Post  Attack.  Launch  and 
Recovery  capability;  provide  technology  for  aore  effective  tactical  deployment,  air  mobility,  and  survlvable  airbase 
Structures;  optimize  airfield  surfaces  maintenance,  repair,  and  new  construction  techniques;  develop  more  effective 
fire  fighting  agents,  equipment,  and  vehicles;  provide  technology  for  characterization,  control,  and  disposal  of  Air 
Force  unique  pollutants  such  that  Federal,  Department  of  Defense,  and  local  environment  regulations  are  met;  and 
adapt  Department  of  Energy  and  other  agencies'  technology  to  enhance'  the  survivability  and  reduce  the  vulnerability 
and  petroleum-fuel  dependence  of  mission  essential  energy  systems. 


3.  (0)  COMPARISON!  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  in  thousands): 


RDTSE 


3,885  4,502  5,163 


Continuing  N/A 


4.  (U)  OTHER  APPROPRIATION  FUUDS  ($  In  thousands):  Not  Applicable. 


5.  (0)  RELATED  ACTIVITIES:  The  efforts  within  this  program  are  of  significant  Interest  to  the  other  services  and  are 

specifically  coordinated  through  the  Joint  Services  Civil  Engineering  Research  and  Development  Coordinating  Group, 
which  Is  responsive  to  the  Department  of  Defense.  This  group  ensures  efforts  are  not  duplicated  across  the  services  and 
that  maximum  technology  transfer  is  obtained.  In  addition,  the  group  has  an  airbase  survivability  panel  which  reviews 
Post  Attack  Launch  and  Recovery  efforts.  All  Air  Force  efforts  in  environmental  quality  RAD  are  covered  In  Department 
of  Defense  Area  Coordinating  Paper  42,  which  Is  specifically  designed  to  prevent  duplication  within  the  military 
services  and  between  the  services  and  other  agencies.  Efforts  of  civilian  or  national  interest  are  coordinated  as 
appropriate  with  the  Federal  Aviation  Agency,  National  Aeronautics  and  Space  Administration,  Environmental  Protection 
Agency,  and  Department  of  Energy;  and  joint  programs  have  been  established  with  those  agencies.  This  program  directly 
funds  related  engineering  development  projects  that  transition  Into  Program  Element  64708P,  Other  Operational  Equipment. 
Additionally,  Program  Element  62601F,  Advanced  Weapons,  funds  exploratory  development  In  environmental  quality  and 
civil  engineering  technology,  and  Program  Element  62203F,  Aerospace  Propulsion,  directly  funds  exploratory  development 
In  power  gener.it  Ion  and  energy  conversion  technology. 
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Program  Clement:  I63723F  Title:  Civil  and  Environmental  Engineering  Technology 

DOD  Mission  Areal  1553,  Engineering  Technology  (ATP)  Budget  Activity:  *2,  Advanced  Technology  Development 

6.  (U)  WORK  PERFORMED  BY:  In-house  efforts  are  conducted  by  the  Engineering  and  Services  Laboratory,  Air  Force  Engi¬ 
neering  and  Services  Center,  Tyndall  Air  Force  Base,  PL,  and  by  the  Aero  Propulsion  Laboratory,  Wright  Patterson  APB, 

OH.  These  laboratory  facilities  provide  the  capability  for:  subscale  and  limited  full-scale  protective  construction 
and  pavement  weapons  effects  testing,  design  and  testing  of  airfield  pavement  materials  and  construction  techniques, 
computer  facility  and  utility  design  analysis,  environmental  chemistry  research,  and  test  and  evaluation  of  power 
generation  and  energy  conversion  technology.  The  top  five  contractors  and  associated  projects  are  BDM,  McLean,  VA; 

New  Mexico  Engineering  Research  Institute,  Albuquerque,  NM;  General  Dynamics,  Fort  Worth,  TX;  Lincoln  Laboratory, 

Lexington,  MA;  and  Wilson  Hill,  Washington,  DC.  The  total  number  of  contractors  la  18  with  a  total  contract  dollar 
value  of  $3,000,000  in  FT  1984. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1964: 

A.  Project  2103,  Environmental  Quality:  Develops  the  technology  to  solve  Air  Force  unique  and  time  critical 
problems  In  environmental  quality.  This  project  has  helped  prevent  costly  litigation  and  encroachment  of  Air  Force 
facilities.  Accomplishments  during  FY  1982  Include  development  of  a  refrigeration  system  at  March  AFB  that  demonstrated 
90  percent  recovery  efficiency  in  trapping  JP-4  vapor  emissions  from  storage  tanks.  Also  developed  was  a  prototype 
packed  tower  air  stripper  system  to  remove  trichloroethylene  from  groundwater  at  Wurtsmlth  AFB.  The  air  stripper 
could  possibly  save  $400K  per  year  for  the  next  30  years  over  the  carbon  removal  system  now  being  used  at  Wurtsmlth 
AFB.  Developed  during  FY  1983  will  be  an  automated  computer  system  for  real-time  response  to  chemical  and  hazardous 
liquid  propellant  accidents.  Ongoing  development  efforts  will  Include  a  laser  remote  sensing  device  to  map  atmos¬ 
pheric  pollutants,  a  single  state-of-the-art  air  quality  dispersion  taodel,  and  a  three-dimensional  groundwater  model. 
Development  efforts  for  FY  1984  will  Include  continuation  of  the  laser  remote  sensing  device  and  groundwater  model  along 
with  Investigation  of  water  and  wastewater  treatment  techniques  for  mobility.  Also  to  be  developed  are  recovery  and  dis¬ 
persion  techniques  for  toxic  materials,  a  dispersion  model  for  low-level  flights  and  methodologies  for  pilot  sludge 
reduction. 

B.  Project  2104,  Civil  Engineering  Technology:  Provides  technology  for  survivable  airbase  structures,  assurance  of 
sortie  generation,  and  reduction  of  airfield  maintenance  and  repair  costs.  The  bulk  of  this  project  la  devoted  to  the 
Rapid  Runway  Repair  (RRR)  program.  During  FY  1982,  the  computer  simulation  models  for  the  F-lll  and  C-5  were  completed 
under  the  RRR  program.  These  models  are  used  to  determine  allowable  runway  surface  roughness  and  minimum  operating 
atrip  selection  criteria.  Completed  also  under  RRR  were  a  small-scale  foreign  object  damage  prediction  study  and  a 
concrete  polymer  materials  study  which  reduced  candidate  advanced  repair  materials  to  two.  Development  of  a  lower-cost 
barrier  cable  Impact  pad  for  use  under  aircraft  arresting  systems  was  successfully  completed.  The  new  repair  method 

la  one-third  the  coat  of  the  old  method  and  requires  runway  shutdown  of  6  hours  versus  3  days  for  the  old  method. 

For  FY  1983,  the  RRR  program  will  continue  development  of  advanced  crater  repair  materials  and  techniques  and  Investi¬ 
gation  of  foreign  object  damage  mechanisms.  Alternate  surfaces  conceptual  designs  will  be  evaluated  and  a  specific 
design  will  be  tested.  Efforts  will  be  Initiated  to  make  existing  pavements  more  damage  resistant  and  to  Investigate 
portable  taxiway  systems.  Related  to  airbase  survivability  In  general  will  be  efforts  on  antipenetration  techniques  and 
functional  area  damage  assessment.  The  antipenetration  effort  will  develop  design  parameters  for  rock  rubble  and  burster 
•lab  hardening  techniques  which  can  resist  penetrating  weapons.  The  functional  area  damage  assessment  effort  will  develop 
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Program  Element:  f &3723F 

DOD  Mission  Area:  I 553,  Engineering  Technology  ^ATD) 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  (Continued) 


Title:  Civil  and  Environmental  Engineering  Technology 
Budget  Activity:  12.  Advanced  Technology  Develop,  ent 


Project  2104,  Civil  Engineering  Teechnolog 


(Continued) 


an  analysis  tool  to  determine  the  weak  points  of  specific  facilities  along  with  computing  an  overall  airbase  sortie  gener¬ 
ation  rate  for  a  specific  attack  scenario.  Another  non-RRR  effort  Is  development  of  pavement  recycling  techniques  for 
airfield  runways.  Successful  development  of  such  techniques  could  cut  by  30  to  SO  percent  the  projected  $2.S  billion 
for  runway  pavement  repair  and  maintenance  cost  over  the  next  decade.  The  bulk  of  the  FY  1984  program  will  continue 
to  emphasize  technology  development  for  RRR  In  the  SLeas  of  bomb  damage  repair,  alternate  launch  and  recovery  surfaces 
and  aircraft  response  to  runway  surface  roughness.  Outside  of  the  RRR  efforts,  the  ant lpenetrst Ion  systems  study  will 
be  completed  and  development  of  a  functional  area  survivability  assessment  tool  and  runway  pavement  recycling  techniques 
will  continue.  The  asphalt  fatigue  study  will  be  completed.  FY  1984  will  mark  Initial  technology  development  efforts 
In  fire  technology,  which  will  begin  with  the  development  of  a  multidimensional  fire  fighting  agent  and  an  advanced 
fire  fighting  vehicle  that  can  traverse  all  types  of  terrain. 


C.  Project  2672,  Special  Terrestrial  Power:  Adapts  Department  of  Energy  and  other  agenclea  fuel  cell  and  advanced 
heat  engine  technology  to  meet  Air  Force  remote,  auxiliary,  unattended,  and  special  power  system  needs.  Fuel  cells  and 
heat  engines  use  half  the  fuel  of  conventional  diesel  and  gasoline  generators,  however,  the  technology  needs  to  be 
advanced  In  order  to  meet  Air  Force  unique  requirements.  The  project  was  started  In  FY  1981  and  during  FY  1982,  equipment 
was  purchased  to  begin  adaptation  of  the  S  and  40  kW  fuel  celts  for  Air  Force  use.  During  FY  1983,  adaptation  of  the 
5  and  <*0  kW  fuel  cells  for  remote  site  applications  will  continue.  To  satisfy  Tactical  Air  Forces'  need  for  tartlral 
power  sources,  development  of  a  3  kU  Stirling  engine  will  continue  In  FY  1983  and  FY  1984.  In  FY  1984,  the  5  and  40  kW, 

40  percent  efficient,  fuel  cell  power  systems  will  be  evaluated  under  operational  conditions. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  I63728F  Title:  Advanced  Computer  Technology 

DOD  Mission  Area:  1351,  Electronics  and  Physical  Budget  Activity:  #2,  Advanced  Technology  Development 

Sciences,  (ATP) 

I.  (U)  RESOURCES  (PROJECT  USTINC):  ($  In  thousands) 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

4,582 

3,457 

6,892 

6,688 

Cont lnulng 

N/A 

2527 

Software  Life  Cycle  Tools 

0 

347 

700 

1,243 

Continuing 

11/ A 

2528 

Software  Data  Collection 

and  Analysis 

520 

0 

0 

0 

0 

1998 

2529 

Computer  Architecture 

Appl Icatlons 

600 

600 

800 

900 

Continuing 

N/A 

2530 

Distributed  System 

Technology 

1,782 

1,260 

2,621 

3,045 

Continuing 

N/A 

251) 

Software  Engineering 

Tools  and  Methods 

630 

0 

0 

0 

0 

3816 

2532 

High  Order  Language 

Ulsclpl  lne 

1,050 

1,250 

2,771 

1,500 

Continuing 

N/A 

2.  (U)  1 

SRI El  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  This  program  develops 

and  demonstrates  technologies  to  reduce 

the  mushrooming  costs  of  developing  a 

nd  modifying  military  computer  software. 

Thrusts 

include  automating  the  software 

development  process,  Introducing  a  prudent  amount 

of  standardization  Into 

the 

process , 

and  providing  management  tools 

to  control  the  process.  This  program 

is  also  responsive  to  the 

fact  that 

weapons  system  complexity  and 

the  avatlabll- 

Ity  of  low  cos t  microprocessors  are  driving  military  embedded  computer  systems  toward  the  concept  of  distributed  data 
processing.  Our  objective  Is  to  exploit  advances  In  distributed  processing  technology  and  develop  techniques  to  satis 
critical  military  requirements  auch  as  fault  tolerance,  reliability,  and  survivability  in  the  battlefield  environment. 

3.  (U)  C0MPARIS10N  KITII  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&K  4,782  4,957  5,816  N/A  Continuing  N/A 

A.  (U)  KY  1982,  -$200K.  Difference  reflects  a  $240K  reduction  in  Project  2530,  Distributed  System  Technology, 
and  a  $40K  addition  in  Project  2532,  Higher  Order  Language  Discipline. 
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Program  Element:  £63728 F 

Dot)  Mission  Area:  1551,  Electronics  and  Physical 
Sciences,  (ATP! 


Title:  Advanced  Computer  Technology 

Budget  Activity:  #2,  Advanced  Technology  Development 


B.  (U)  KY  1983,  -J1500K.  Difference  Is  ttie  result  of  a  Congressional  reduction  to  preclude  starts  Involving  the 
MIL-STD-175UA  Instruction  Set  Architecture  (ISA).  The  63728K  KY  1983  request,  however,  contained  no  fund6  for  the  1750 
ISA.  Therefore,  the  reduction  was  distributed  as  follows: 


1.  Project  2527:  -$353K.  Delays  all  FY  1983  new  starts,  specifically  In  the  software  quality  and  testing 


2.  Project  2529:  +$100K.  Continues  the  FY  1982  Initiated  Nebula  Brassboard  effort  which  was  negotiated  at 

a  higher  cost  than  estimated. 

3.  Project  2530:  -$940K.  Delays  all  FY  1983  new  starts  and  delays  completion  of  two  efforts  to  develop  and 

demonstrate  methods  of  fault  sensing  and  automatic  recovery  In  embedded  computer  systems. 

4.  Project  2532:  -$307K.  Stretches  development  of  the  Ada  Integrated  Environment  effort. 

C.  (U)  FY  1984,  +$1076K.  Distributed  as  follows: 


1.  Project  2530:  -195K.  New  starts  will  start  later  In  FY  1984. 

2.  Project  2532:  +1271K.  Difference  la  the  result  of  a  higher  than  estimated  cost  for  the  Ada  Integrated 

Environment  ( AIE)  effort  In  Project  2532.  It  will  also  provide  S307.K  for  AIE  work,  deferred  from  FY  1983. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  (S  In  thousands):  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  This  program  supports  and  Is  responsive  to  the  DOD  Defense  Computer  Resources  Technology 

Plan  and  the  DOD  sponsored  Software  Technology  Initiative.  It  Is  related  to  other  programs  which  constitute  the  DOD 
Software  Science  und  Technology  Program:  62725A,  Computer  and  Information  Sciences;  63723A,  Tactical  Automation;  62721N, 
Command  and  Control  Technology;  63526N,  Advanced  Computer  Technology;  64574N,  Tactical  Embedded  Computer  Program;  62708E, 
Distributed  Information  Systems;  62204F,  Aerospace  Avionics;  62702F,  Command,  Control  and  Communications;  63226F,  DOD 
Common  Programming  Language;  and  64740F,  Computer  Resources  Management  Technology.  Air  Force  thrusts  generally  transi¬ 
tion  Into  this  program  from  62702F  and  are  coordinated  through  technical  reviews  at  the  staff  and  engineering  levels. 
Coordination  with  other  services  Is  achieved  through  the  Research  and  Development  Technology  Panel  of  the  Management 
Steering  Committee  for  Embedded  Computer  Resources,  annual  DOD  apportionment  reviews  and  the  Ada  Joint  Program  Office. 


6.  (U)  WORK  PERFORMED  BY:  The  Rome  Air  Development  Center,  Grlfflss  AFB  NY,  has  management  responsibility  for  this 

program.  The  top  live  contractors  are:  Intermetrics,  Cambridge  MA;  Bolt,  Baranek  and  Newman,  Cambridge  MA;  Honeywell, 
Minneapolis  MN;  Control  Data  Corporation,  Minneapolis  MN;  and  System  Development  Corporation,  Santa  Monica  CA.  In  addi¬ 
tion,  there  are/wlll  be  six  additional  contractors  for  a  FY  1984  total  funding  of  $2,OOOK. 
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Program  Element:  I63728F  Title!  Advanced  Computer  Technology 

1)00  Mission  Areal  #551,  Electronic!  and  Physical  Budget  Activity:  #2,  Advanced  Technology  Developaent 

Sciences,  (ATP) 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project  2527,  Software  Life  Cycle  Tools.  The  objective  of  this  project  Is  to  develop  and  demonstrate  soft¬ 
ware  engineering  technology  In  the  areas  of  requlreaen'ts,  design,  developaent  and  oaintenance,  and  to  transfer  developed 
products  Into  the  Air  Force  acquisition  environment.  This  project  appears  to  be  new  In  PY  1983  but  Is  really  a  consoli¬ 
dation  of  two  63728F  projects  (2528  and  2531)  chat  conclude  in  FY  1982.  In  FY  1982,  the  Data  Analysis  Center  for  Soft¬ 
ware  (DACS)  was  completed  and  made  operational  as  a  DOD  Information  Analysis  Center;  National  Software  Works  enhancements 
required  to  support  a  Joint  AFSC/AFLC  demonstration  were  completed;  development  of  a  handbook  for  software  testing  was 
continued  (FY  1983  completion);  and  development  of  a  software  quality  requirements  guidebook  was  continued  (FY  1984  com¬ 
pletion).  In  FY  1984,  efforts  will  be  Initiated  to  automate  the  retesting  of  software  during  the  operations  and  support 
phases  of  the  software  development  cycle;  develop  an  Integrated  environment  to  support  AF  C-*I  systems;  automate  software 
tools  specific  to  building  and  maintaining  distributed  systems;  and  enhance  and  apply  software  quality  measurement  tools 
to  C^I  systems. 

8.  (U)  Project  2529,  Computer  Architecture  Applications.  The  objective  of  Project  2529  is  to  evaluate  standardized 

commercial  and  DOD  developed  computer  architectures  to  determine  their  applicability  and  efficiency  in  Air  Force  Command, 
Control,  Communications  and  Intelligence  (C^l)  applications.  Results  of  these  evaluations  are  documented  In  technical 
reports  and  in  Air  Force  and  Air  Force  Systems  Command  regulations.  In  FY  1982  this  project  commenced  development  of  a 
brassboard  model  of  a  Nebula  architecture  machine  for  evaluation  in  the  context  of  AF  C-*l  applications  (FY  1984  comple¬ 
tion).  In  FY  1984,  Nebula  architecture  modifications  required  to  support  AF  C^I  applications  will  be  identified  to  the 
Army  for  incorporation  Into  future  revisions  of  M1L-STD-1862A,  Nebula.  In  FY  1984,  this  projecc  will  commence  the  Nebula 
Validation  effort  to  develop  a  system  to  validate  and  monitor  the  performance  of  the  Nebula  architecture  with  respect  to 
AF  C3I  applications;  and  commence  an  effort  to  Interface  MIL-STD-1862A  (Nebula)  hardware  to  a  common  communications  link 
such  as  the  flexible  Intraconnect  to  support  the  sharing  of  data  and  resources  in  multi-hardware  processing  envlroments. 

C.  (U)  Project  2530,  Distributed  System  Technology.  The  objective  of  Project  2530  Is  to  develop  the  programming 
and  support  tools,  techniques,  and  simulation  capabilities  to  evaluate  distributed  computer  processing  and  operating 
systems/schewcs.  Emphasis  will  be  placed  on  tactical  Air  Force  C-*!  applications.  In  FY  1982,  this  project  continued 
development  of  a  prototype  distributed  operating  system  which  will  be  completed  In  FY  1983.  In  FY  1984  efforts  will  be 
initiated  to  develop,  evaluate  and  document  techniques  to  Improve  fault  sensing,  resource  sharing  and  automatic  recon¬ 
figuration  in  strategic  and  tactical  distributed  data  processing  systems. 
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Program  Element:  I63728P 
DOI J  Mission  Area:  #551,  Electronic;  and  Physical 
Sciences,  (ATD) 


Title:  Advanced  Computer  Technology 

Budget  Activity:  #2,  Advanced  Technolog 


Development 


D.  (U)  Project  2532,  High  Order  Language  Discipline.  Even  though  Ada  will  become  the  standard  DOD  higher  order 
language  In  the  near  future,  software  developers  can  only  develop,  implement,  test,  and  support  Ada  If  they  have  the 
proper  working  tools  (linkers,  loaders,  compilers,  debuggers,  etc.)  called  the  Minimal  Ada  Programming  Support  Environ¬ 
ment  (mapse).  This  project  develops  and  provides  the  software  development  community  with  theae  required  tool*  for 
Various  different  Air  Force  used  computer  systems.  In  this  way  it  Implements  the  Air  Force's  approved  Ada  implementa¬ 
tion  Plan.  In  FY  1982,  the  design  for  the  Ada  Integrated  Environment  (AIE)  was  completed  and  the  development  of  the  AIE 
Initiated.  Thla  effort  will  produce  In  KY  1984,  a  working,  IBM  370  compatible,  Ada  compiler,  debugger,  program  support 
library  and  editor.  Also  in  FY  1982,  a  RADC  Inhouse  effort  was  initiated  to  evaluate  commercially  available  Ada  Environ¬ 
ments  that  are  hosted  on,  or  targeted  for,  microprocessor  systems.  This  effort  will  conclude  In  FY  1984  and  along  with 
the  experience  gained  from  the  AIE  effort,  form  the  basis  for  an  FY  84  initiation  of  an  effort  to  rehost  and  retarget 
the  IBM  370  Ada  compiler  and  support  environment  to  other  computer  systems  commonly  used  in  the  Air  Force. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63743F  Title:  Electro-Optical  Warfare 

DOD  Mission  Area:  531  -  Electronic  &  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

I.  (U)  RESOURCES  (PROJECT  LISTING):  (  $  in  thousands) 


Protect 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 

Estimate 

Additional 
to  Completion 

Total 

Kst imat  ed 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

9,761 

.  14,000 

20,714 

20,299 

Continuing 

Not  Appl icable 

43IC 

Electro-Optical  Warfare 

7,761 

9,150 

12,014 

13,000 

Continuing 

Not  Applicable 

2222 

Advanced  Electro-Optical 

2,000 

4,850 

8,700 

7,299 

Continuing 

Not  Appl i cable 

Coontc  rmeasurea 


2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  provides  advanced  development,  risk  reduction  and 

feast bl 11 ty/mllltary  worth  demonstration  of  countermeasures  against  visually,  electro-opt lcally ,  Infrared  aimed  or  guided, 
or  laser-aided  surface-to-air  and  air-to-air  weapons.  Current  Soviet  antiaircraft  artillery  (AAA)  and  radar  directed 
surface-to-air  missile  (SAM)  systems  use  some  form  of  optics  as  a  backup  to  the  radar.  In  addition,  shoulder  firrd  SAMs 
and  air  launched  missiles  have  been  developed  to  home  on  engine  radiation.  Strategic,  tactical,  and  nlrlift  aircraft 
that  operate  over  or  near  hostile  territory  may  be  exposed  to  these  weapons.  Currently,  the  onlyT 

J 

(U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 


RDT&E  10,261  15,927  22,636  Continuing  Not  Applicable 

(U)  The  decrease  In  funding  in  FY  82  reflects  reprogramming  of  funds  out  of  the  PK  to  fund  another  higher  priority  pro¬ 
gram.  The  decrease  in  funding  In  FY  83  reflects  a  congressional ly  directed  reduction  with  no  rationale  provided.  The 
decrease  In  funding  in  FY  84  is  the  net  result  of  a  share  of  congressional ly  directed  undist ributed  reductions,  Inflation 
adjustments,  and  a  reprogramming  of  funds  out  of  the  PK  to  fund  another  higher  priority  program. 

4.  (U)  OTHKR  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  RF.LATKD  ACTIVITIES:  The  efforts  in  tills  program  are  closely  coordinated  with  Program  Elen*.-*.’:  (PK)  63718F,  Klee- 
tronlc  Warfare  Technology  and  other  Air  Force  electro-optical,  electronic  warfare,  and  reconnaissance  and  target  acquisi¬ 
tion  programs,  as  well  as  the  advanced  development  work  in  similar  areas  by  the  Army  and  the  Navy  through  joint  reviews 
conducted  by  the  Joint  Technical  Coordinating  Croup.  Maximum  utilization  of  common  optical  hardware  and  techniques  Is 
stressed;  equipment  developed  under  other  programs  Is  modified  only  enough  to  perform  those  functions  peculiar  to  the 
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Program  Element:  63743F  Title:  Electro-Optical  Warfare 

DOD  Mission  Area:  531  -  Electronic  &  Physical  Sciences  (ATP)  Budget  Activity:  2  -  Advanced  Technology  Development 

countermeasures  problem.  New  developments  are  undertaken  only  when  the  technology  base  does  not  exist  to  satisfy  the 
specific  function  required.  Exploratory  development  efforts  are  phased  into  this  program  from  Program  Element  62204F, 
Aerospace  Avionics.  Completed  electro-optical  efforts  are  transitioned  into  engineering  development  under  PE  64710F, 
Reconnaissance  Equipment;  PE  64738F,  Protective  Systems;  and  PE  64739F,  Tactical  Protective  Systems.  Joint  Air  Force/ 

Navy  efforts  include  the  Advanced  Elect ro-Opt ical  Countermeasure  Pod;  a  low  cost  tail  warning  receiver  development;  and 
aircraft  Infrared  signature  reduction.  Joint  Air  Force/Army  efforts  include f  "]and  visual 

countermeasures  effects  and  an  infrared ^  J  The  F-15  contrast  reduction  effort  Is  jointly  sponsored  with 

DARPA. 

6.  (U)  WORK  PERFORMED  BY:  Testing  is  performed  at  the  Air  Force  Armament  Division,  Eglin  AFB,  FL  and  at  the  Naval 
Weapons  Center,  China  Lake,  CA.  The  Air  Force  Avionics  Laboratory,  Wr ight-Pnt terson  AFB,  OH,  manages  the  program.  The 
major  contractors  are:  Quest  Research  Corporation,  Washington,  D.C.  (431C);  Honeywell  Inc.,  Lexington,  MA  (431C.);  General 
Electric  Corporation,  Orlando,  EL,  (2222);  and  Westinghouse  Corporation,  Baltimore, MD  (2222).  There  are  19  additional 
contractors  with  a  total  contrac:  dollar  value  of  $15,075  thousand, 

7.  (11)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (W)  Project:  2222,  Advanced  Elect ro-Optlcal  Countermeasures  (EOCM) 

The  primary  purpose  of  this  project  Is  to  demonstrate  a  system  capable  of  locating  optically  or  elect ro-opt leal ly 
(BO)  directed  surface-to-air  threats;^  ]at  the  threat;  andf  ")to  degrade 

or  damage  the  threat's  capability  to  track.  In  addition,  an  air-to-air  optical  countermeasures  system  and  a  coordinated 
EO/Radi o  Frequency  countermeasures  capability  will  be  developed  and  demonstrated.  Virtually  all  Soviet  and  other  Com¬ 
munist  Bloc  antiaircraft  guns  and  surf ace-to-ai r  missiles  use  some  form  off 

^tracking.  The  U.S.  has  no  countermeasure  capability  against  any  of  these  optical  systems. 

This  project  is  a  technology  base  effort  to  develop  electro-optical  countermeasure  systems.  User  requirements  are  docu¬ 
mented  in  TAC  ROCs  20-68,  312-80,  and  SAC  ROC  4-76.  The  COMPASS  HAMMER  EOCM  pod  was  successfully  flight  tested  In  FY  82 
and  Initial  data  reduction  and  a_nalysis  conducted.  Additional  testing  will  be  conducted  and  completed  in  FY  83.  In  FY 
83,  a  demonstration  effort  of  a,_  ]t°  counter  projected  E0  threats  will  be  conducted.  In  addition, 

Project  2222  will  complete  design  studies  for  CORONET  PRINCE  optical  threat  acquisition  and  cuing  system;  continue  risk 
reduction  forj^  3  demonstrate f  ^breadboards;  and  flight  test  combined 

_E0/RF  countermeasures  techniques.  In  KY  a4,  continued  Improvements  are  planned  for  Advanced  EOCM  systems.  These  include 

}more["  "]  and  reliability  and  maintainability 

Improvements,  all  of  which  are  necessary  to  demonstrate  practical  supportable  systems  compatible  with  tactlca1  aircraft. 
The  CORONLi  PRINCE  weapon  delivery  development  study  will  conclude  its  effort  to  transition  demonstrated  technology  to 
engineering  development.  Brassboard  development  for  an  air-to-air  optical  countermeasure  system  will  be  initiated. 


204 


Program  Element:  63743F  Title:  Electro-Optical  Warfare 

UOD  Mission  Area:  551  -  Electronic  &  Physical  Sciences  (ATP)  Budget  Acltlvlty:  2  -  Advanced  Technology  Development 


8.  (U)  PROJECT  OVER  $10  MILLION  IN FY1984: 


(U)  Project:  431C,  Electro-Optical  Warfare 


A.  Project  Description:  The  purpose  of  Project  431G  Is  to  demonstrate  advanced  development  countermeasures 
to  enemy  air  defense  guidance  systems  which  operate  In  the  optical  spectruraf 

"]  Examples  of  such  systems  are  IR  heat  seeking  missiles  which  home  In  on  aircraft  Jet  engines  and  television  cameras 
which  can  track  airborne  targets  and  provide  guidance  to' enemy  antiaircraft  guns  or  surface-to-air  missiles.  Improvements 
In  these  systems  and  development  of  new  weapons  uslng£  jparts  of  the  optical  spectrum  require  continuing 

development  to  gain  and  maintain  an  advantage  over  the  threat.  The  enemy  air  defense  network  la  made  up  of  electronic 
and  electro-optical  devices  that  locate,  monitor,  guide,  and  control  the  offensive  and  defensive  elements.  Denial  of 
enemy  use  of  these  elements  is  directly  related  to  the  survivability  of  our  aircrews  and  the  number  of  weapons  delivered 
to  the  target.  Iniclally,  enemy  air  defense  systems  operated  only  In  the  communications  and  radar  frequencies  (approx¬ 
imately  20  megahertz  to  18  gigahertz).  However,  as  weapon  systems  became  more  sophisticated,  enemy  threat  systems  began 
using  optical  and  Infrared  (IK)  types  of  devices  as  a  complementary  means  to  enhance  their  capability.  Efforts  In  Project 
431C  Include  a  supporting  simulation  and  analysis  effort  that  guides  the  allocation  of  funding  through  the  evaluation 
of  new  concepts  and  techniques,  camouflage  to  prevent  or  delay  detection  of  US  Air  Force  aircraft,  receiver  systems 
aircraft  to  warn  crew  members  and  activate  countermeasures,  and  decoys  and  jammers  to  counter  enemy  air  defense  weapons. 
This  project  is  a  technology  base  effort  which  supports  TAC  SONs  20-68,  312-75,  304-80,  312-80,  and  SAC  ROC  4-76. 

/ 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 


(1)  FY  1982  Accomplishments:  Accomplishments  Include  the  fabrication  and  bench  testing  an  advanced 

development  model  of  a  Dual  Mode  (Infrared  and  pulsed  doppler  radar)  Tall  Warning  system  (with  expansion  to  forward 
warning)  for(  "Jaircraft.  A  warning  system  for  the  Detection  of  Laser  Emitters  (DOLE) 

was  built  and  flight  tested.  A|  |flare  was  developed,  designed,  and  tested  for  the[[  ""(aircraft.  A  planned 

new  start  to  demonstrate  the  Improvement  in  reliability  for  flare  decoy  dispensers  was  cancelled  and  a  program  to  de¬ 
velop  a  system  to  reduce  the  visual  contrast  of  the  engine  inlet  ducts  on  the  F— 1 5  was  slipped  one  year  due  to  a  FY  82 
$500  thousand  reduction.  No  Improvement  In  the  reliability  of  flare  dispensers  for  tactical  aircraft  will  be  realized 
and  the  technology  to  reduce  the  visual  signature  of  the  F-15  will  be  slipped  by  at  least  one  year. 


(2)  FY  1983  Program:  Flight  tests  for  the  Dual  Mode  Tail  Warning  System  will  be  conducted  and  completed 

The  low  drag  optical  window  program  will  be  completed.  Scheduled  for  completion  is  the  development  and  testing  of  a 
^  J  flare  for  thef"  Tests  will  be  conducted  at  White  Sands  Missile  Range.  A  laser  warning  receiver,  angle- 

of-arrival  receiver  and  a  millimeter  wave  receiver  will  be  integrated  In  the  Detection  of  laser,  Radar,  and  Millimeter 
Waves  (DOLRAM)  program  and  flight  tested.  An  Expendable  Laser  Jammer  (ELJ)  operating  at  a f  ^frequency  will 

be  completed  and  laboratory  tested  ill  preparation  for  on  FY  84  flight  test.  Work  will  continue  In  the  Infrared  Search  and 
Track  ( ! KST )  and  Forward  Looking  IR  Sets  and  IR  Seeking  Missiles  Jammer  programs;  the  Advanced  Laser  Warning  System, 
which  will  provide  a  complete  Rpectral  coverage  In  the  optical  spectrum,  and  the  F-15  signature  reduction  program.  In 
addition,  work  will  continue  In  thef  JeLJ  program.  Planned  new  starts  Include  an  effort  to  develop  an 

advanced |_  ]nn  effort  to  develop  a  f  ^and  an  effort  to  develop  a  ^ 

205  ?. 


j-ri® 


FY  1084  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  H63745F  Title:  Chemical  Warfare  Defense 

DOD  Mission  Area:  #522  Environmental  and  Life  Sciences  Budget  Activity:  #2  Advanced  Technology  Development 

1.  (0)  RESOURCES  (PROJECT  LISTING) :  ($  in  thousands) 


Total 


Project 

Number 

Title 

FY  1982- 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

3,985 

4,877 

4,576 

4,435 

Continuing 

Not 

Applicable 


2.  <U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  is  designed  to  alleviate  Air  Force  unique 
operational  and  medical  problems  associated  with  chemical  warfare  operations.  The  program  will  demonstrate  improved 
technology  solutions  to  enhance  Air  Force  capabilities  to  sustain  mission  essential  operations  and  handle  casualties 
in  a  chemical  warfare  environment.  This  includes  development  of  equipment  and  operational  procedures  for  crew  pro¬ 
tection,  with  emphasis  on  tactical  air  operations,  personal  decontamination,  and  casualty  handling.  The  program  will 
be  performed  by  the  Aerospace  Medicial  Division,  Brooks  AFB,  TX,  which  includes  the  Air  Force  School  of  Aerospace 
Medicine,  Brooks  AFB,  TX  and  the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright-Patterson  AFB  OH. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  {$  In  Thousands) 

3,985  4,877  4,687 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  The  Air  Force  Chemical  Warfare  Defense  program  is  formally  coordinated  with  the  other 
services.  The  Army  is  recognized  as  the  Department  of  Defense  lead  agency  for  overall  chemical  warfare  defense. 

Only  efforts  that  have  specific  Air  Force  relevance  or  can  be  accomplished  by  the  Air  Force's  technical  expertise 
more  economically  will  be  addressed  in  this  program.  Areas  that  have  multiservice  interests  and  are  not  unique  to  the 
Air  Force  are  identified  to  the  Army  for  inclusion  in  their  overall  chemical  warfare  defense  research  program.  The 
program  is  also  coordinated  on  an  international  basis  through  the  Air  Standardization  Coordinating  Committee.  In 
addition,  bilateral  efforts  have  been  established  with  the  United  Kingdom  Institutes  of  Aviation  Medicine  and  the 
Chemical  Defense  Establishment.  Liaison  is  maintained  with  Air  Force  operational  commands. 

6.  <U)  WORK  PERFORMED  BY:  The  Chemical  Warfare  Defense  Research  and  Development  Program  is  conducted  by  the  Aerospace 
Medical  Division  with  assistance  of  its  two  laboratories,  the  United  States  Air  Force  School  of  Aerospace  Medicine,  Brooks 
AFB  TX,  and  the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright-Patterson  AFB,  OH.  The  contract  portion  of  the 
program  is  being  conducted  by  Mine  Safety  Applicances,  EvanS  City  PA,  Puritan  Bennett  AERO  Systems  Company,  Tenexe  KA, 
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Program  Element:  #6374SF 

DOD  Mission  Area:  #522  Environmental  and  Life  Sciences 


Title:  Chemical  Warfare  Defense 

Budget  Activity:  #2  Advanced  Technology  Development 


6.  (0)  WORK  PERFORMED  BY:  (continued) 

Burnswick  Corporation,  Hilliard  OH,  Scott  Aviation-Sierra  Products,  Inc.,  Monrovia  CA,  and  Battelle  Labs,  Columbus  OH. 

The  in-house  portion  of  the  program  is  centered  on  unique,  complex,  man-rated  experimental  facilities  which  are  generally 
not  available  in  the  aerospace  industry  or  academic  institutions. 

7.  (U)  PE  Name  (SINGLE  PROJECT  I£SS  THAN  $10  MILLION  IN  FY  1984) i  Chemical  Warfare  Defense 

A.  (0)  Project  Description:  The  most  serious  near-term  aspect  of  the  United  States  posture  is  the  state  of  the 
defensive  capability  against  chemical  warfare  and  the  ability  for  our  forces  to  continue  to  operate  in  a  chemical  warfare 
environment.  In  coordination  with  the  Army,  Department  of  Defense  lead  agency  for  overall  chemical  warfare  defense,  this 
advanced  development  program  was  initiated  in  FV  1982.  Chemical  Defense  Biotechnology  has  been  divided  into  four  key  areas 
associated  with  Air  Force  unique  chemical  defense  problems:  personal  protective  equipment,  airbase  operations,  medical 
operations  and  equipment  and  crew  performance.  In  the  solution  of  these  problems,  we  intend  to  develop  improved  aircrew 
filter  systems  and  protective  equipment  compatible  with  current  aircraft  design;  develop  service  life  indicators  of  cockpit 
air  filters  and  crew  member  protective  clothing;  develop  specific  medical  and  air  evacuation  support  equiiment  such  as 
vital  signs  indicators,  multipatient  respiratory  support  equipment,  and  decontamination  apparatus.  Absolute  efficiency 
will  be  necessary  to  transport,  decontaminate ,  and  stabilize  even  the  moderately  injured  or  chemically  intoxicated.  Wo, 
therefore,  intend  to  develop  a  complete  and  highly  mobile  medical  echelon  system,  including  integrated  transportation, 
decontamination  and  treatment  equipment,  and  a  supportive  technology  for  medical  care  and  casualty  flow  in  a  chemical 
warfare  environment. 

B.  (0)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  FY  1982  program  includes  efforts  in  air  base  modelling  in  a  chemical 
environment,  personal  surface  contamination  monitor  for  fixed  facilities,  advanced  chemical  defense  aircrew  respirator, 
a  vital  signs  monitor,  and  a  jointly  funded  multipatient  respiratory  ventilator  task  with  the  Army. 

(2)  (U)  FY  1983  Program:  The  FY  1983  program  will  continue  those  tasks  initiated  in  FY  1982  and  initiate 
efforts  ig  aircrew  combat  spectacles  and  contact  lens,  piezoelectric  detector  transitioned  from  exploratory  development, 
a  quantitative  fit  test  apparatus  with  support  from  the  Army,  and  four  echelon  medical  treatment  systems  analysis. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  KDT&E  Request:  The  FY  1984  program  will  address  new 
initiatives  in  casualty  transportation,  chemical  agent  dosimeters,  filter  life  indicators,  and  the  transition  of  res'" 
polymers  for  detection  and  identif ication  from  exploratory  development.  These  efforts  are  necessary  to  satisfy  the  Air 
Force  unique  requirements  of  TAF  SON  310-81  and  MAC  SON  5-82.  The  resources  of  the  Aerospace  Medical  Division  and  its 
two  laboratories,  the  United  States  Air  Force  School  of  Aerospace  Medicine  and  the  Air  Force  Aerospace  Medical  Research 
Laboratory  will  continue  to  perform  in-house  efforts  supplemented  by  a  contract  portion  of  the  program.  Approximately 
2  years  are  required  to  transition  each  of  the  new  FY  1984  tasks  into  6.4  Full  Scale  Engineering  Develoiment . 
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Program  Element:  I63750F  Title:  Counter-Countermeasures  (CCM)  Advanced  Development 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ATD).  Budget  Activity:  Advanced  Technology  Development.  #2 
7551 


1.  (U)  RESOURCES  (PROJECT  LISTING? ($  in  thousands): 


Project 

FY  1982 

Number 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

2,038 

2333 

Ground  Radar  Electronic  Counter- 
Countermeasures 

885 

2334 

Airborne  Radar  Electronic  Counter- 
Countermeasures 

760 

2335 

Communication  &  Navigation 

Electronic  Counter-Countermeasures 

300 

2347 

Optical  Counter-Countermeasures 

93 

Total 


FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Ccsts 

5,541 

10,559 

11,771 

Continuing 

Not  Applicable 

1,200 

3,800 

4,100 

Continuing 

Not  Applicable 

2,200 

2,159 

3,200 

Continuing 

Not  Applicable 

1,841 

2,900 

2,900 

Continuing 

Not  Applicable 

300 

1,700 

1,571 

Continuing 

Not  Applicable 

2.  <U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  technology  base  program  element  Is  the  only  Air  Force 
advanced  development  program  element  for  generic  counter-countermeasures  for  ground  radar,  very  high  frequency  and 
high  frequency  communications,  airborne  radar  and  electro-optical  weapons  and  sensors.  Individual  Air  Force  programs 
are  responsible  for  developing  counter-countcrmeasures  Into  their  systems;  however,  this  technology  base  program  element 
Is  vitally  needed  to  assist  these  programs  In  providing  generic  counter-countermeasures  that  can  be  Incorporated  Into 
both  developmental  and  fielded  systems.  Technologies  developed  under  this  program  feed  directly  to  fielded  systems  and 
also  establish  a  data  base  for  future  systems. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


RUT&E  1,893  7,041  .11,425  Continuing  Not  Applicable 

FY  83  was  decreased  for  higher  priorities  within  the  budget. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element:  I63750F  Title:  Counter-Countermeasures  (CCH)  Advanced  Development 

DOD  Mission  Area:  Electronic  A  Physical  Sciences  (ATP),  Budget  Activity:  Advanced  Technology  Developments  #2 

*351 

5.  (U)  RELATED  ACTIVITIES:  This  program  will  affect  strategic  offense  and  defense  and  general  purpose  force  activities, 
and  responds  to  a  wide  range  of  requirements.  Technical  coordination  will  be  effected  with  laboratories  and  commands  of 
the  other  services,  as  well  as  ln-house  Air  Force  technical  agencies  and  facilities  and  the  operational  commands.  PE 
64201F,  Aircraft  Avionics  Equipment  Development,  Is  developing  advanced  software  for  aircraft  radars  with  programmable 
signal  processors  (e.g. ,  F-15).  PE  637S0F,  Project  2334  is  feeding  that  effort. 

6.  (U)  WORKED/PERFORMED  BY;  Rome  Air  Development  Center,  Rome  NY  has  program  management  responsibility  and  project 
responsibility  for  ground  radar  and  comnunlcation/navlgatlon  CCM;  the  Air  Force  Avionics  Laboratory,  Urlght-Patterson 

afb,  oh  has  project  responsibility  for  airborne  radar  CCM  and  optical  CCM,  Specific  tasks  will  ba  performed  by  Air 
Force  computer  simulation  facilities  or  other  agencies  possessing  necessary  expertise  or  resources.  Some  tasks  will 
be  performed  under  contract.  The  low  cost  decoy  effort  Is  on  contract  to  Brunswick  Corp. ,  Costa  Mesa,  CA;  the  Tropo 
Communication  Antenna  and  Processor  Is  on  contract  to  CNR  Incorporated,  Needham,  MA.  The  very  low  frequency  antenna 
receive  system  Is  on  contract  to  AIL  division  of  Eaton  Corp.,  Arlington,  VA;  and  the  Air-to-Alr  Radar  Baseline  Technology 
contract  Is  with  Hughes  Aircraft  Corp.,  Los  Angeles,  CA.  Optical  CCM  contracts  are  to  Mead  Technology  Laboratories 
Dayton,  OH;  Science  Applications  Corp.,  La  Jolla,  CA;  Hughes  Aircraft,  Culver  City,  CA;  Honeywell  Corp.,  Boston,  MA; 
and  Systems  Research  Laboratory,  Dayton,  OH. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  <11 )  Project  2333,  Tactical  Radar  ECM: 

(U)  FY  83:  Complete  testing  of  the  low  cost  Antl-Radlatlon  Missile  decoy.  Continue  development  of  the  main  beau 
noise  canceller.  Initiate  development  of  passive  correlation  techniques  for  Improved  electronic  counter-countermeasures. 
FY  84:  Complete  the  development  of  the  main  beam  noise  canceller  nulling  technique  for  use  In  the  Advanced  Tactical 
Radar  (ATR).  Initiate  the  development  of  an  active  aperture,  agile  beam  airborne  radar  to  meet  the  surveillance  require¬ 
ments  posed  by  the  target  and  Electronic  Countermeasures  'ECM)  environment  projected  for  mid  1990  threats.  Initiate 
the  development  of  technology  to  counter  missile  weapon  systems  that  are  designed  to  destroy  advanced  radar  systems  by 
using  the  discriminants  of  the  radar.  Transition  the  low  cost  Antl-Radlatlon  Missile  (ARM)  decoy  to  the  ATR  for  Full 
Scale  Development  (FSD). 

B.  (U)  Project  2334,  Airborne  Radar  ECCM: 

(U)  FY  83:  Complete  roof-top  and  flight  testing  of  the  instrumented  AN/APC-63  radar  against  various  ECH. 

Output  of  this  effort  will  provide  direct  benefits  to  the  AN/APC-63  radar  system  and  establish  a  firm  data  hase  for 
future  airborne  radar  systems.  FY  84:  Initiate  the  development  of  an  Adaptive  Agile  Radar  ECCM  concept  for  airborne 
Interception,  fire  control,  navigation,  weapon  delivery  and  A/A  missile  radars  resulting  In  Increased  survivability 
and  mission  effectiveness  In  severe  ECM  environments.  Initiate  development  of  Improved  ECCM  for  the  F-15  and  F-16 
fire  control  radars. 
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Prograa  Element :  >637 SOF  Title:  Counter-Countermeasures  (CCM)  Advanced  Development 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ATD),  Budget  Activity:  Advanced  Technology  Development,  >2 

f»l 

C.  (U)  Project  233$,  Coaunlcatlon  and  Navigation  ECCM: 

(U)  FY  83:  Complete  testing  of  VLF/HF  teralnal  and  antenna,  transition  to  full  scale  engineering  developaent. 
Complete  Troposcatter  Coaaunlcaclon  Systea  developaent  and  transition  to  FSED.  Continue  the  developaent  of  a  low  cost 
data  link  that  will  provide  for  an  affordable  ECCM  data  link  for  a  wide  variety  of  applications  Including  digital 
data/voice  communications  and  weapon  guidance.  FY  84:  Continue  the  low  coat  data  link  development.  Initiate  an 
Improved  air-to-air  communication  system  that  provides  extreme  resistance  to  Jamming  and  Intercept  for  critical  short 
range  alr/alr  voice  communications. 

D.  ( U )  Project  2347,  Optical  ECCM: 

(II)  FY  83:  Continue  development  of  counter-countermeasures  lor  aircraft/weapons.  Continue  the  analysis  of 
COSTAKS  which  will  determine  the  feasibility  of  combining  electro-optical  and  millimeter  wave  sensors  lor  the  functions 
of  target  discrimination  (real  vs  decoy),  search,  screening  and  pre-classification.  FY  84:  Continue  the  CO STARS 
analysis.  Initiate  the  development  of  counter-countermeasures  for  the  next  generation  Forward  looking  Infrared  (FLIR) 
Imaging  sensor. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  N/A 
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Program  Element:  #63751F  Title:  Innovations  in  Education  and  Training 

DOD  Miaaion  Area:  #532  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

1*  (V)  RESOURCES  (PROJECT  LISTING)  (t  in  thousands): 


Project 

Nuaber 

Title 

FY  1982 
Actual 

FY  1983 
Eat iaate 

FY  1984 

Est iaate 

FY  1985 
Est  iaate 

Additional 

to 

Coaplet ion 

Total 

Ea tiaated 
Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

2,491 

2,800 

6,118 

5,083 

Continuing 

N/A 

1959 

Advanced  Systems  for  Hwaan 
Resource.  Support  of  Weapon 

System  Development 

200 

0 

0 

0 

0 

2,000 

2359 

Pilot  Perforaance  Measureaent 

400 

500 

868 

300 

800 

3,900 

2361 

Maintenance  Training  Siaulation 

700 

659 

500 

0 

0 

5,500 

2362 

Comput er -Based  Maintenance  Aida 

391 

700 

700 

700 

1,300 

4,700 

2557 

Integrated  Training  Management 
System  (1 TS) 

800 

941 

1,600 

1,600 

8,350 

13,750 

2  796 

Unified  Data  Baae  Application 

0 

0 

1,225 

1,265 

5,100 

7,800 

2  745 

Logistics  for  Combat  Readiness 

Ma intenance 

0 

0 

1,225 

1,218 

6,600 

9,100 

2.  (U)  BRIEF  DESCKI PTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Force  must  develop  new  waya  of  lowering  training 

coats  while  actually  improving  training  and  the  skill  level  of  Air  Force  personnel.  This  program  will  develop 
technology  anJ  procedures  to:  (1)  improve  the  value  of  flight  simulators  through  use  of  automated  measures  of 
aircrew  performance,  (2)  increase  technical  training  productivity  and  reduce  cost  through  the  use  of  training 
simulators  rather  than  operational  equipment;  (3)  improve  on-the-job  training  and  the  quality  of  technical  school 
graduate#;  (A)  increase  the  productivity  of  maintenance  technicians  through  the  development  of  a  computer-based 
technical  data  system;  and  (5)  decrease  life  cycle  costs  and  improve  logistics  planning  by  including  human  factors 
considerations  early  in  the  design  of  weapon  systems. 
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Program  Element:  #63751? 

DOD  Million  Area:  #552  -  Environmental  and  Life  Science!  (ATP) 


Title:  Innovations  in  Education  and  Triining 

Budge t  Activity:  #2  -  Advanced  Technology  Development 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


FY  1982 

FY  1983 
Est imate 

FY  1984 
Estimate 

FY  1985 
Est imate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

RDT&E 

2,491 

3,073 

6,309 

Cont inuing 

N/A 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  Related  Air  Force  program  elements  are  61102F,  Defense  Research  Sciences;  62205F, 
Training  and  Simulation  Technology;  and  63227F,  Advanced  Simulator  Technology.  Navy  and  Army  Program  Elements  are 
62757N,  Human  Factors  and  Simulation  Technology;  63701N,  Human  Factors  Engineering  Development;  63720N,  Education  and 
Training;  63727N.  Navy  Technical  Information  Presentation  System;  62722A  Manpower.  Personnel  and  Training;  63743A, 
Education  and  Training.  There  is  a  Memorandum  of  Agreement  with  the  Military  Airlift  Command  (MAC)  that  outlines 
responsibilities  for  development  of  the  pi  lot/aircrew  performance  measurement  system.  The  Air  Force  Human  Resources 
Laboratory  is  working  directly  with  Air  Training  Command  in  the  demonstration  and  evaluation  of  the  simulators  for 
maintenance  training.  A  triservice  working  group  is  assessing  the  total  Department  of  Defense  effort  in  technology 
development  of  simulation  for  maintenance  training.  The  Navy  Personnel  Research  and  Development  Center  is  conducting 
an  effort  to  support  HARDMAN  which  considers  human  resources  in  weapon  system  design.  The  Air  Force  Human  Resources 
Laboratory  manager  for  Project  1959  has  coordinated  efforts  with  the  Navy's  HARDMAN  manager  as  well  as  the  Army 
Research  Institute,  which  is  conducting  a  related  effort.  Much  of  the  technology  developed  under  Project  1959  is 
being  used  in  the  Army  and  Navy  programs.  The  Air  Force  Human  Resources  Laboratory  has  a  Memorandum  of  Agreement  with 
the  Deputy  for  Avionics  Control  Board,  Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base  OH,  for 
evaluation  of  Project  1959.  The  Army  and  Navy  are  conducting  a  joint  effort  to  develop  computerized  technical  data  as 
a  job  aid  for  maintenance  technicians  at  the  flight  line  level.  This  complements  the  Air  Force  program  which  is 
focused  on  the  intermediate  or  shop  maintenance  level.  Several  joint  Air  Force/Navy  studies  were  performed  in  FY  1982 
to  solve  common  human  factors  problems. 

6.  (U)  WORK  PERFORMED  BY :  The  program  is  managed  by  the  Air  Force  Human  Resources  Laboratory,  Brooks  Air  Force  Base 
TX.  Three  Laboratory  divisions  support  this  program  element:  Logistics  and  Human  Factors,  Wright-Patterson  Air  Force 
Base  OH,  Operations  and  Training,  Williams  Air  Force  Base  AZ ,  and  Training  Systems,  Lowry  AFB  CO.  These  divisions  are 
collocated  with  their  primary  Air  Force  customers  to  provide  maximum  technology  transfer.  The  major  contractors  in  FY 
1982  were:  l.ogicon.  Incorporated,  San  Diego  CA  (2359);  West  inghouse,  Baltimore  MD  (  1959) ;  SAI  Comsystems,  Memphis  TN 
(2557);  Canyon  Research,  Westlake  Village  CA  (2361);  McDonnel 1-Douglas ,  St  Louis  MO  (2361).  Eight  additional 
contractors  (EH91K). 


Program  Element:  #637S1F 

DOD  Mission  Area:  #532  -  Environmental  and  Life  Sciences  (ATP) 


Title:  Innovations  in  Education  and  Training 

Budget  Activity:  #2  -  Advanced  Technology  Development 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A,  (U)  Project:  1959  -  Advanced  Systems  for  Human  Resources  Support  of  Weapon  System  Development.  This  project  is 
classified  in  the  human  factors  Congressional  category.  The  Department  of  Defense  requires  each  military  service  to 
incorporate  cost  saving  measures  and  to  make  quantitative  assessments  of  operating  and  support  costs  for  weapon  systems  under 
development  and  for  major  modi f icat ions  to  existing  systems.  The  goal  is  to  reduce  life-cycle  costs.  In  support  of  this 
goal,  the  Air  Force  Human  Resources  Laboratory  has  developed  or  has  contributed  to  the  development  of  technologies  which  have 
as  their  objectives  the  improvement  of  personnel  performance  in  maintenance  and  ground  aupport  for  weapon  ayatema  and 
reducing  the  cost  of  ownership  of  these  systems.  This  project  was  completed  in  FY  1982  and  a  report,  in  which  the 
integration  of  manpower,  personnel,  and  training  considerations  are  examined  in  the  life-cycle  costing  of  a  weapon  system, 
was  provided  to  the  Aerospace  Systems  Division  of  Air  Force  Systems  Command. 

B*  (U)  Project:  2359  -  Pilot  Performance  Measurement.  This  project  is  classified  in  the  simulation  and  training 
devices  Congressional  category.  Currently,  subjective  assessments  of  aircrew  proficiency  are  provided  by  on-board  flight 
instructors  and/or  examiners  in  both  the  simulator  and  the  aircraft.  However,  there  are  human  limitations  in  the  amount  of 
information  an  instructor  can  process  at  the  same  time.  It  is  virtually  impossible  for  an  instructor  to  monitor  all  the 
required  actions  and  aircraft  states  which  are  important  for  each  phase  of  flight.  Also,  there  are  limitations  in  terms  of 
the  degree  for  which  standardization  can  be  achieved  across  the  spectrum  of  instructors  and  examiners.  This  project  will 
overcome  these  1 iml i tat  ions  by  providing  an  automated  aircrew  performance  measurement  system  in  which  equivalent  measures  of 
performance  can  be  computed  in  both  the  simulator  and  the  aircraft.  The  automated  performance  measurement  system  (PMS)  for 
the  C-5  simulator  was  completed  in  FY  1982,  and  a  training  effectiveness  evaluation  of  the  simulator  PMS  will  be  initiated  in 
FY  1983.  Also  in  FY  1983,  a  study  of  the  design  requirements  for  an  airborne  PMS  to  be  installed  on  an  operational  C-5 
aircraft  will  be  accomplished.  In  FY  1984 ,  the  airborne  PMS  will  be  completed.  Evaluation  studies  of  the  utility  of  the 
simulator  PMS  to  the  Military  Airlift  Command  will  continue.  When  the  airborne  PMS  is  used  in  conjunction  with  the  C-5 
flight  simulator  performance  measurement  system  already  developed,  it  will  provide  important  data  on  the  transfer  of  training 
from  simulators  to  aircraft.  This  system  may  result  in  the  reduction  of  the  number  of  training  flights  required  for  weapon 
qualification.  A  five  percent  increase  in  training  system  efficiency  through  integration  of  simulator  and  airborne  PMS  would 
result  in  savings  of  #5  million  per  year.  The  integrated  PMS  could  increase  pilot  production  by  10  to  20  percent  at  no  extra 
cost. 


C.  (U)  Project:  2361  -  Maintenance  Training  Simulation.  This  project  is  classified  in  the  simulation  and  training 
devices  Congressional  category.  The  Air  Force  needs  hands-on  training  using  cost-effective  maintenance  simulation  devices. 
Actual  equipment  used  for  training  breaks  down  frequently  which  minimizes  actual  hands-on  training.  The  development  of 
low-coat  computers  has  made  maintenance  training  simulation  a  viable  alternative  to  the  use  of  actual  equipment  for  training 
equipment  operators  and  maintainers.  Since  this  technology  is  relatively  new,  an  information  base  that  matches  training 
capabilities  and  provides  cost  data  has  not  been  established.  A  high  fidelity  or  very  realistic  simulator  may  cost  more 
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Program  Element:  #63751 F  Title:  Innovations  in  Education  and  Training 

DOD  Mission  Area:  #552  -  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

than  the  actual  equipment,  while  a  low  fidelity  trainer  may  yield  the  desired  training  outcomes  at  a  fraction  of  the  cost  of 
the  actual  equipment.  Furthermore,  simulation  can  provide  a  richer  training  experience  through  features  like  embedded 
training  strategies  and  fault  location,  but  instructional  and  equipment  designers  have  little  documentation  on  what  works  to 
aid  them  in  their  task.  A  need  exists  to  determine  the  types  and  respective  levels  of  fidelity  required  of  simulators  and 
the  procedural  guidelines  for  simulator  acquisition*  The  major  products  of  this  project  include  usable  prototype  simulators 
for  the  avionics  courses  at  Lowry  Technical  Training  Center,  documented  experiences  and  data  to  assist  instructional 
designers  in  acquiring  simulators  for  new  or  existing  weapon  systems,  documentation/design  guides  and  model  specifications  to 
aaaist  those  who  will  design  the  simulators,  and  data  to  indicate  what  level  of  fidelity  a  simulator  must  have  to  attain 
specified  learning  objectives,  in  FY  1982,  evaluation  of  a  two-dimensional  graphics  simulator  will  be  completed,  Evaluation 
of  flight  simulator  maintenance  training  simulators  will  be  initiated  in  FY  1982  and  will  be  completed  in  FY  1983.  A 
strategic  missile  maintenance  training  simulator  will  be  delivered  in  FY  1982  and  evaluation  will  be  completed  in  FY  1983. 
Synthesis  of  intermediate-level  maintenance  simulation  fidelity  requirements  will  be  completed  in  FY  1983.  Final  handbooks 
and  model  specification  will  be  delivered  at  the  end  of  FY  1984. 

D.  (U)  Project:  2362  -  Computer-Based  Maintenance  Aids.  This  project  is  classified  in  the  simulation  and  training 
devices  Congressional  category.  The  Air  Force  Logistics  Command  needs  a  computerized,  deployable  technical  information 
storage  and  retrieval  system  to  improve  maintenance  performance  in  a  mission  readiness  posture.  This  project  will  develop, 
demonstrate  and  evaluate  a  prototype,  deployable,  intermediate  maintenance  shop-level,  computerized  technical  order  (T.O. ) 
system.  This  prototype  computer-based  maintenance  aid  will  include  an  interactive  computer  terminal  that  interfaces  with  a 
computer-based  technical  data  9ystem.  The  system  will  substantially  reduce  technical  data  search  and  retrieval  time  by  the 
technicians  and  improve  aircraft  systems  repair  quality  and  time  to  completion.  In  FY  1982  joint  studies  with  the  Navy 
determined  the  optimal  computer  terminal  screen  size,  display  resolution,  and  level  of  detail  in  computer  graphics  needed  for 
a  computerized  maintenance  data  system.  In  FY  1983  the  definition  of  the  requirements  of  the  deployable  computerized 
technical  data  system  will  be  completed  and  the  development  of  the  system  will  be  started.  In  FY  1984,  development  of  the 
prototype  computerized  maintenance  data  system  will  be  completed  and  tested  for  incorporation  in  the  B-1B  aircraft  program. 
This  program  will  convert  the  current  paper-bound  T.O.  system  to  a  computerized  format  that  can  be  used  by  technicians  in  the 
field. 


E.  (U)  Project:  2557  -  Integrated  Training  Management  System  (ITS).  This  project  is  classified  in  the  education  and 
training  Congressional  category.  The  current  on-the-job  training  program  is  a  manual,  labor  intensive  system  that  is  not 
responsive  to  operational  needs.  Also,  it  is  limited  by  the  excessive  administrative  burden  ic  imposes  and  by  the  lack  of  an 
integrated  approach  to  support  and  conduct  of  job-site  training.  This  project  will  provide:  (l)  improved  training 
management  and  s impl i f icaton  of  administration,  (2)  improved  identification  and  updating  of  training  requirements,  (3) 
improved  evaluation  techniques  to  ensure  training  quality  control,  (4)  methodologies  to  determine  the  cost  of  OJT  and  the 
capacity  of  units  to  conduct  OJT,  and  (5)  better  utilization  of  training  technologies.  In  FY  1982,  user  requirements  were 
identified,  the  procurement  package  for  the  development  effort  was  initiated,  and  ITS  development  site  selection  was 
completed.  In  FY  1983,  work  on  the  management,  evaluation,  personnel,  computer  support,  and  training  delivery  subsystems 
will  be  initiated  and  will  continue  throughout  FY  1984,  resulting  in  large  funding  increases  from  FY  1982  through  FY  1984. 


7. 
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Program  Element:  #63751  ¥  Title:  Innovations  in  Education  and  Training 

DOD  Mission  Area:  #552  *  Environmental  and  Life  Sciences  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

F.  (U)  Project:  2744  ~  Unified  Data  Base  Application.  This  project  is  classified  in  the  human  factors  Congressional 

category  and  is  a  new  start  in  FY  1984.  The  Air  Force  Logistics  Command  and  system  program  offices  have  a  common  need  for  j 
unified  data  base  (UDH)  containing  performance  data  on  weapon  systems  for  which  planners,  designers,  and  logisticians  can 
build  supportable  weapon  systems.  Currently,  there  are  various  data  base9  which  have  different  formats,  are  difficult  to 
change,  have  limited  use,  and  require  a  high  level  of  skill  to  fully  utilize.  This  project  will  design  and  apply  a  prototype 

unified  data  base,  which  will  be  easy  to  u9e  and  will  conform  to  the  human  factors  needs  of  the  users,  to  selected  weapon 

systems  in  different  stages  of  development.  The  data  collected  and  technology  used  to  collect  the  data  will,  in  turn, 
support  development  of  future  weapon  systems  by  guiding  planners  at  each  stage  of  the  development  process.  Such  technology 
will  enable  weapon  system  planners  to  more  accurately  estimate  training  needs  and  integrate  training  requirements  in  the 
early  stages  of  weapon  system  de ve 1 opment .  fn  FY  1984,  this  new  project  will  begin  development  of  the  technology  for  a 
unified  maintenance  data  base  covering  all  major  weapon  systems  and  develop  a  user-friendly  integration  technology 
incorporating  the  many  separate  data  bases  currently  used  to  track  the  logistics  support  requirements  of  major  systems.  Such 
data  base  integration  technology  will  increase  the  overall  efficiency  of  maintenance  support  fractions.  This  will  be 
accomplished  by  integrating  various  logistics  data  bases  which  are  not  usable  by  most  of  their  potential  users  because  these 
data  bases  have  not  been  designed  with  the  human  factors  requirements  of  their  users  in  mind.  The  funding  increase  in  this 

>  project  from  FY  1981  to  FY  1984  is  due  to  project  startup  and  necessary  front-end  analyses. 

G.  (U)  Project:  2745  -  Logistics  for  Combat  Readiness  Maintenance.  This  project  is  classified  in  the  human  factors 

Congress i ona 1  category  and  is  a  new  start  in  FY  1984.  The  Air  Force  needs  to  determine  logistics  requirements  during  wartime 

conditions.  There  are  currently  no  analytical  tools  nor  procedures  to  determine  these  requirements.  This  project  will 
simulate  combat  scenarios  in  order  to  determine  logistics  needs  based  on  maintenance  demand  rates  and  sortie  generation 
requirements.  The  computer  simulation  models  and  other  analytical  tools  will  be  available  for  managers  to  use  in  assessing 
the  combat  capabilities  of  their  maintenance  organizations.  In  FY  1984,  this  new  project  will  evaluate  the  capability  of  a 
peacetime  unit  to  perform  maintenance  functions  in  a  combat  environment,  thereby  closely  aligning  peacetime  operations  and 
training  with  projected  wartime  requirements.  Work  will  also  be  initiated  on  modeling  the  critical  requirements  for 
successful  accomplishment  of  the  war  zone  maintenance  mission.  Maintenance  procedures,  which  would  be  modified  under  combat 
conditions,  will  be  identified,  and  their  utility  for  increasing  combat  readiness  will  be  evaluated  with  computer  simulation 
models.  As  a  result,  peacetime  operations  and  training  will  be  more  closely  aligned  with  projected  wartime  requirements.  In 
the  future,  computer  simulations  of  the  effectiveness  of  alternative  combat  maintenance  procedures  will  be  completed  and  a 
field  test  ot  these  procedures  will  be  conducted  at  an  operational  base  in  an  operational  unit.  The  funding  increase  in  this 
project  from  FY  1981  to  FY  1984  is  due  to  project  start-up  and  necessary  front-end  analyses. 

8 .  ( U )  PROJECTS  OVE K  $10  MILLION  IN  FY  1984:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  163789F 

DOD  Mission  Areal  7531  *  Electronic  &  Physical  Sciences  (ATP) 


Title:  Command,  Control  &  Communications  Advanced 
Development 

Budget  Activity:  12  ~  Advanced  Technology  Development 


1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousandth): 


Project 

FY  1982 

FY-  1983 

Number 

Title 

Actua 1 

Estimate 

TOTAL  FOR  PROCRAM  ELEMENT 

10,950 

18,295 

2314 

Tactical  Air  Surveillance 

2,  810 

9,695 

2315 

Automated  Tactical  Intelligence 

3,330 

3,900 

2317 

Tactical  Info  Proc  &  Distribution  3,972 

3,550 

2321 

Advanced  Systems  Concepts 

122 

250 

2478 

Tactical  C~*l  Architecture 

716 

900 

FY  1984 
Estimate 

FY  1985 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

16,715 

23,665 

Continuing 

N/A 

10, 580 

10,265 

2,200 

6,600 

2,935 

4,800 

200 

500 

800 

W3 

C 

c 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  ANU  MISSION  NEED:  This  program  element  develops  and  demonstrates  technology  for 

surveillance,  communications,  and  Intelligence  to  support  the  maintenance  of  air  space  superiority  and  close  air  support 
missions  In  tactical  operations.  It  Involves  the  evaluation  of  technology  conceptual  systems  design,  system  engineering, 
and  fabrication  of  advanced  development  models  for  test  and  demonstra t ion.  This  program  provides  for  the  transition 
from  exploratory  development  to  engineering  development  for  those  emergent  projects  that  tiave  demonstrated  the  potential 
to  satisfy  Air  Force  requirements. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT&E  10,162  18,295  21,286  Continuing  N/A 

Procurement  Not  /v-pl  icabie 

The  FY  1982  program  was  increased  to  accelerate  the  NORAD  demonstration  (See  Project  2317). 

The  FY  1984  program  was  reduced  to  provide  funds  for  higher  priority  needs  within  the  Department  of  Defense. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


5.  (U)  RELATED  ACTIVITIES:  Related  Program  Elements  include:  627U2F,  Command,  Control,  Communications,  and  63742F, 

Combat  Ideut l f teat  Ion  Technology,  for  emergent  technology;  27412F,  Tactical  Air  Control  System,  and  27422K,  Tactical  Air 
Control  System  Communications,  27431F,  Tactical  Air  Intelligence  Systems  and  64321F,  Joint  Tactical  Fusion  Program,  for 
engineering  development  of  demonstrated  solutions  to  operational  requirements.  PE  OJ750K,  Counter  Countermeasures,  and 
technology  developed  by  other  sources  is  utilized  to  satisfy  requirements  fo *  future  engineering  development  and  acquisi¬ 
tion  activities.  Projects  within  this  program  element  are  coordinated  with  the  Army,  Navy  and  Marine  Corps. 


Program  Element:  I63789F  Title:  Command,  Control  &  Communications  Advanced 

DOD  Mission  Area:  F551  -  Electronic  &  Physical  Sciences  (ATP)  Development 

Budget  Activity:  12  -Advanced  Technology  Development 

6.  (U)  WOKK  PERFORMED  BY  -  The  program  Is  managed  by  Air  Force  Systems  Command,  Andrews  AFB,  MD,  with  project  efforts 
being  conducted  by  the  Electronic  Systems  Division,  llanscom  AFB,  MA  and  Rome  Air  Development  Center,  Crlfflss  AFB,  NY. 
Current  contracts  are  ulth:  Sperry  Cyroscope  Corp.,  Creat  Neck,  NY  (2314);  Pattern  Analysis  A  Recognition  Corp. ,  Rome, 

NY  (2313);  Martin  Marietta  Aerospace,  Denver,  CO  (2317);  TRW,  Redendo  Beach,  CA  (2313);  RCA,  Moorestown,  NJ  (2315);  and 
17  other  contracts  valued  at  $11.3  million. 

7.  PROJECTS  LESS  THAN  $10  M1L1.I0N  IN  FY  1984: 

A.  (U)  Project:  2315/A  oraated  Tactical  Intelligence  -  This  project  develops  the  technology  base  (prototype  equipment, 
techniques  and  procedur  )  needed  to  satisfy  future  operational  tactical  Intelligence  requirements  for  processing  of 
Increasingly  large  amounts  of  data  provided  by  existing  and  future  automated  Intelligence  sensors,  and  to  provide  timely 
analysis  for  commanders.  FY82  accomplishments:  A  laboratory  demonstration  of  an  Advanced  Sensor  Exploitation  (ASE) 

System  for  collectively  managing  and  exploiting  multiple,  diverse,  high  capacity  Intelligence  sensors  was  completed. 

An  equipment  configuration  design  study  for  Integration  of  exploratory  technology  into  a  system  for  near-real-time 
Image  processing,  target  identification  and  location  was  completed.  FY83  Programs:  A  field  demonstrations  model  of  ASE 
will  start.  Integration  of  image  processing  technology  into  a  system  will  continue.  FYB4  Planned  Program:  The  ASE 
field  test  model  will  be  configured  and  operationally  tested  and  evaluated.  Development  of  a  Multi-Imagery  Exploitation 
System  advanced  development  model  will  continue,  ulth  testing  and  evaluation  beginning  In  FY86.  A  task  titled  Advance 
Tactical  Air  Intelligence  Systems  Modules  will  begin.  This  task  will  Identify  current  deficiencies  In  the  tactical 
intelligence  process  and  demonstrate  promising  new  technologies  for  transitioning  to  engineering  development. 

B-  (U)  Project:  23 1 //Tact lea  1  Information  and  Distribution  -  This  project  develops  equipment  and  techniques  to  upgrade 
communications  aid  information  processing  functions.  The  technologies  involved  are  communications  Local  Area  Networks 
(LAN),  radar  common lea t Ions ,  and  communications  processing.  FY82  Accomplishments:  Design,  fabrication,  and  checkout  of 
the  Flexible  Intraconnect  (FI)  LAN  was  completed.  A  contract  was  awarded  to  demonstrate  the  FI  LAN  at  the  NORAD 
Off-Site-Test  Facility.  FY83  Programs:  Design  will  be  completed  and  .installation  will  begin  of  the  FI  LAN  at  NORAD. 

Ttie  Integrated  radar  and  communications  definition  will  be  Initiated.  FY84  Planned  Program:  Demonstrate  the  Flexible 
Intraconnect  LAN  at  the  NORAD  Off-Site  Test  Facility.  Continue  development  of  general  purpose  local  area  communications 
networks.  Continue  development  of  Integrated  radar  and  communication  equipment  for  the  Advanced  Tactical  Radar  (2314). 

C.  (U)  Project:  232 1 /Advanced  Systems  Concepts  -  The  Advanced  Systems  Concepts  Project  aids  In  selection  of  techniques, 
procedures,  and  equipments  for  development  based  on  their  potential  for  cost  effectively  Increasing  Air  Force  capabil¬ 
ities.  FY82  Accomplishments:  Testing  of  an  Improved  communications  system  for  the  Air  Support  Operations  Center/Tactical 
Air  Control  Party  system  was  successfully  completed.  FY83  Program:  Begin  development  of  a  knowledge  based  computer 
decision  aid  for  Air  Tasking  Order  mission  planning  using  Artificial  Intelligence  techniques.  FY  84  Planned  Program: 
Continue  development  of  Artificial  Intelligence  techniques  for  decision  aids. 
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Program  Element:  I63789F  Title:  Command,  Control  A  Communications  Advanced 

DOD  Mission  Areal  # 55 1  -  Electronic  &  Physical  Sciences  (ATP)  Development 

Budget  Activity:  !2  -  Advanced  Technology  Development 

D,  (U)  Project:  2478/Tactlcal  C^  Architecture  -  This  project  provides  the  time-phased  Implementation  planning  required 
for  technology  transition  of  command,  control,  communications  and  Intelligence  systems.  FY82  Accomplishments:  The 
first  phase  for  the  NATO  Central  Region  architecture  was  completed.  FY83  Program:  Continue  development  of  theater 
tactical  command,  control  and  communications  architectures  focusing  on  the  Pacific  Region.  FY  84  Planned  Program: 
Continue  Pacific  Theater  architecture  development. 

8.  (U)  Project  over  $10  million  In  FY  84:  2314  -  Tactical  Air  Surveillance 

A.  (u)  Project  Description  -  This  project  evaluates  technology,  conceptual  design,  system  engineering,  and  demonstrates 
equipment  and  procedures  needed  to  correct  operational  deficiencies,  and  satisfy  requirements  for  tactical  air  surveil¬ 
lance.  The  program  Includes  ground  radar  development  and  sensor  Internetting. 

B.  ( U )  Program  Accomplishments  and  Future  Efforts 

(1)  (U)  FY  82  Accomplishments:  Two  breadboard  phased  array  antenna  models  were  designed,  fabricated,  and  tested 
for  performance  testing  In  severe  jamming  and  high  clutter  environments.  As  a  result  of  these  tests,  a  high  degree  of 
confidence  was  obtained  that  an  Advanced  Tactical  Radar  (ATR)  could  be  developed  with  the  required  performance  levels. 
During  FY  81  and  FY  82,  an  ATR  specification  was  formulated  and  released  to  Industry  for  the  design,  development,  and 
testing  of  an  Advanced  Development  Model  of  the  ATR.  A  detailed  proposal  evaluation  was  conducted  from  Jan-Aug  82 
leading  to  a  contract  award  In  August  1982  with  delivery  of  the  prototype  ATR  In  Aug  8b.  Two  Advanced  Tracking  Systems 
to  support  both  netting  and  surveillance  radar  technology  demonstrations  were  also  developed. 

(2)  (U)  FY  1983  PROGRAM:  Continue  contractual  development  of  the  Advanced  Tactical  Radar.  Transition  the  Advanced 
Tracking  System  to  PE  27412F  for  acquisition.  Initiate  laboratory  demonstration  of  basic  surveillance  network  with 
integrated  aircraft  Identification  capability  using  advanced  tracking  systems.  Laboratory  radar,  and  an  AN/TPS-43E  radar. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  84  RDT&E  Request:  Continue  development  of  the  Advanced  Tactical 
Radar,  scheduled  for  test  In  FY  86.  Initiate  efforts  to  develop  solid  state  transmit/receive  modules  for  Incorporation 
In  the  Engineering  Development  Model  of  the  ATR.  Continue  the  internetting  efforts. 


(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


(U) 

Major  Milestones 

Date 

A. 

Advanced  Tactical  Radar  Contract  Award 

August  1962 

B. 

Surveillance  Network  Single  Site  Test 

December  1983 

C. 

Solid  State  Modules  Contract  Award 

April  1984 

D 

Surveillance  Network  Dual  Site  Test 

July  1985 

E. 

Advanced  Tactical  Radar  Development  Completed 

August  1985 

F. 

Advanced  Tactical  Radar  Test  Completed 

September  1980 

FY  1984  RDT6E  DESCRIPTIVE  3UMMARY 


Program  Element:  I63258F _  Title:  Common  Strategic  Rotary  Launcher  (CSRL) 

DOD  Mission  Area:  I  113,  Airborne  Strike  Budget  Activity:  Strategic  Programs,  13 


1.  <U) 

RESOURCES 

(PROJECT  LISTING): 

(5 

in  thousands) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL 

FOR  PROGRAM 

ELEMENT 

21,900 

60,178 

41,473 

63,586 

Continuing 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF 

ELEMENT 

AND 

MISSION 

NEED:  A  need 

exists  within 

the  Strategic  Air  Command 

to 

develop  a  Common  Strategic  Rotary  Launcher  for  the  B-52H,  B-1B  and  eventually  for  the  Advanced  Technology 
Bomber  (ATB).  The  need  is  for  a  multipurpose  launcher  that  can  accommodate  current  and  projected  gravity 
weapons.  Short  Range  Attack  Missile  (SRAM),  and  cruise  missiles.  The  critical  path  for  deployment  is 
represented  by  the  B-52H  internal  IOC  of  Oct  1986.  September  1986  will  be  used  as  the  B-18  IOC.  A  special 
supplement  for  the  ATB  concept  will  be  available  within  appropriate  security  channels  and  should  be  considered 
as  additive  to  the  requirements  contained  in  this  document. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

;  RDT&E  22,600  64,078  63,176  Continuing  N/A 

Procurement  (3010)  Not  applicable 

(U)  RDT&E  Differences: 


A.  (U)  FY  1982: 
Technology. 

B.  (U)  FY  1983: 

C.  (U)  FY  1984: 
to  realign  the  budget  with 


Five  hundred  thousand  dollars  was  reprogrammed  to  PE  63601F,  Conventional  Weapons 

Program  was  reduced  by  $3.9  million  due  to  Program  Budget  Decision 

Due  to  Program  Budget  Decisions,  funds  were  deferred  from  FY  1984  to  FY  1985 
Incremental  funding  policies. 
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Program  Element:  <63258 F _  Title:  Common  Strategic  Rotary  Launcher  (CSRL) 

DOD  Mission  Areal  #  113,  Airborne  Strike  Budget  Activity:  Strategic  Program,  #3 


k.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  IN  THOUSANDS)  Procurement  funds  are  Included  In  Program  Element 
11113F  and  are  listed  In  that  Program's  Descriptive  Summary. 

5.  (U)  RELATED  ACTIVITIES:  All  related  activities  are  Special  Access  programs. 

6.  (U)  WORK  PERFORMED  BY:  Tie  program  Is  currently  undergoing  source  selection  with  three  competing  contractors 
They  are: 


Boeing  Military  Alrplance  Company,  Wichita,  Kansas 
Rockwell  International  Corporation,  El  Sequndo,  California 
Grumman  Aerospace  Corporation/Western  Gear,  Bethpage ,  New  York 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984;  Not  applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  EY  1984: 

A.  (U)  Description:  The  growing  strategic  Imbalance  requires  that  bombers  efficiently  carry  the  maximum 
weapons  possible.  More  weapons  are  required  as  the  Soviet  target  base  continues  to  expand  and  high  value 
targets  are  further  hardened,  which  may  require  multiple  nuclear  strikes.  Future  force  structures  require 
the  flexibility  to  carry  up  to  the  maximum  possible  load.  Since  probability  of  Launch  Survivability  Is 
greater  on  alert  aircraft  than  for  follow-on  aircraft,  the  majority  of  alert  aircraft  will  have  full  weapon 
loads.  The  CSRL  will  allow  the  Operating  Command  to  effectively  pursue  the  goals  of  survivability,  durability 
and  flexibility. 

(U)  The  Air  Force  Initiated  a  cruise  missile  roadmap  study  In  July  1981  which  Included  the  objective 
of  Investigating  the  various  rotary  launcher  designs  being  considered  for  the  ATB  concepts,  the  B-52,  and  the 
B-1B.  At  least  five  launcher  designs  were  *-"lng  planned  for  the'  three  bombers  (a  launcher  for  a  ATB  concept; 
separate  SRAM,  gravity,  and  ALCM  designs  fv>.  the  B-1B;  and  an  ALCM  launcher  for  the  B-52)  aa  well  as  modified 
SRAM  launcher  for  the  B-52.  The  Conventional  Standoff  Weapons  and  MRASM  missiles  are  also  to  be  deployed  on 
Internal  launchers  which  required  further  launcher  modlf ication/redeslgn  or  still  another  launcher  design. 

The  objective  wa3  to  attempt  to  reduce  the  number  of  designs  by  pursuing  a  common  launcher  design  concept. 

It  was  determined  that  a  highly  cceimon  multipurpose  launcher  design  could  be  adapted  for  use  on  all  three 
bombers.  Along  with  the  reduction  of  launcher  designs,  support  equipment  designs  could  also  be  consolidated 
In  an  attempt  to  realize  maximum  commonality  and  life  cycle  cost  benefits. 
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Program  Element:  I632S8F _ 

DOD  Mission  Areal  ?  113.  Airborne  Strike 


Title:  Common  Strategic  Rotary  Launcher  (CSRL) 

Budget  Activity:  Strategic  Programs,  13 


B.  (U)  Program  Accompllahaents  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  CSRL  program  was  directed  In  April  1982.  A  source  selection 
was  held  In  Mav-June  1982  to  select  contractors  for  the  Phase  One  study  effort.  In  late  August  1982,  the  Air 
Force  redirected  the  CSRL  program  to  incorporate  the  Advanced  Cruise  Missile  (ACM).  This  action  required 

the  CSRL  schedule  to  match  the  ACM  schedule  resulting  in  an  acceleration  of  study  tasks.  A  Phase  Two 
Statement  of  Work  was  released  on  IS  September  1982  with  provision  that  the  competing  contractors  have 
sixty  days  to  prepare  Full  Scale  Development  and  Long  Lead  production  proposals. 

(2)  (U)  FY  1983  Program:  The  Phase  Two  study  will  culminate  with  Source  Selection  on  April  1,  1983 
and  Full  Scale  Development  will  begin.  CSRL  and  B-52  kit  design  are  continuing  with  Preliminary  Design  Review 
scheduled  for  May  1983.  Long  Lead  procurements  originally  programmed  to  begin  this  fiscal  year.  Is  deferred 
to  FY  1984  as  a  result  of  Congressional  action  deleting  FY  1983  procurement  funds. 

(3)  ( U )  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Long  lead  production  will 
begin  resulting  In  the  manufacture  of  five  Full  Scale  Development  units.  Extensive  structural  ground  tests 
will  also  begin  this  fiscal  year  culminating  with  a  Critical  Design  Review  In  January  1984.  Integration  and 
checkout  will  occur  In  the  System  Integration  Laboratory  Test  Facility.  Software  Interface  with  the  B-52 
Offensive  Avionics  Systems  Block  Two  update  will  dovetail  both  programs  into  a  common  operational  capability 
date. 

(U)  Government  parametric  estimates  based  on  a  competitive  program  serve  as  basis  for  funding. 
Estimate  will  be  updated  as  a  result  of  source  selection  In  April  1983. 

(4)  (U)  Program  to  Completion:  Flight  test  of  a  B-52H  will  occur  In  FY  1985.  At  the  completion 
of  flight  test,  the  B-52  modification  program  will  begin  with  completion  scheduled  for  FY  1989. 

C.  (U)  Major  Milestones: 

Milestones  Dates 


1.  Phase  One  Study 

2.  Incorporation  of  Advanced  Cruise  Missile  to  CSRL 

3.  Phase  Two  Study 

4.  Source  Selection/Full  Scale  Development 

5.  Preliminary  Design  Review 
0.  Critical  Design  Review 

7.  B-52H  Initial  Operational  Capability 


July  1982 
August  1982 
September  1982 
April  1983 
May  1983 
January  1984 
October  1986 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #6331  IP  Title:  Advanced  Strategic  Mleelle  System*  (ASMS) 


DOD  Mission  Area:  #111  -  Land  Based 

Strike 

Budget  Activity: 

#3  -  Strategic 

Programs 

1.  (U) 

RESOURCES  (PROJECT  LISTINC): 

($  In  Thousands) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Addlti onal 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

99,624 

49,737 

97,537 

127,021 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OP  ELEHENT  AMD  MISSION  HEED:  This  Is  the  Air  Force  prograa  for  ballistic  missile  advanced 
developnent  and  provides  the  Department  of  Defense  capability  for  Intercontinental  range  flight  testing  of  exploratory 
reentry  vehicles  and  penetration  aid  systems  for  the  three  Services.  The  Advanced  Strategic  Missile  Systems  (ASMS)  pro¬ 
gram  Includes  reentry  design  and  testing  pursued  In  the  former  Advanced  Ballistic  Reentry  Systems  (ABRES)  program  as  well 
as  advanced  development  for  Improvements  In  other  ballistic  missile  and  basing  subsystems.  Early  development  testing  Is 
pursued  to  gain  confidence  In  engineering  feasibility  of  new  technologies  and  to  Insure  their  readiness  for  full  scale 
weapon  development. 

Soviet  throwwelght  advantages,  their  capability  to  field  advanced  antl-ballistlc  missile  defensesf  1 

their  continuing  program  to  upgrade  offensive  effectiveness  (e.g..  increased  missile  accuracy),  their  Increased  pace  In 
projecting  force,  all  point  to  a  need  for  the  United  States  to  be  prepared  to  upgrade  the  missile  force  with  offsetting 
advanced  weapons.  As  an  added  potential  benefit  of  this  program,  publicly  acknowledged  demonstrations  of  advanced  weapons 
can  serve  to  divert  Soviet  spending  toward  costly  countermeasures  which  are  less  threatening  to  the  United  States  than 
corresponding  Soviet  Investments  In  Increased  numbers  of  offensive  weapons. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&E  99,624  49,737  61,841  Continuing  N/A 

(U)  The  FY  1984  request  Is  $35,696  million  above  last  year's  estimate,  reflecting  two  factors:  a  reestlmatlon  of  outyear 
costs  to  complete  ICBM  penetration  aids  development  contracts  begun  in  late  FY  1982,  and  increased  development  pace  for 
reentry  weapons,  missile  guidance  and  basing  subsystems  recommended  in  Air  Force  and  Department  of  Defense  studies. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  Thousands)  None 

5.  (U)  RELATED  ACTIVITIES:  This  program  Includes  advanced  development  previously  pursued  in  the  Advanced  Ballistic 
Reentry  Systems  (AHRES)  program  (PE  6331  IF)  and  the  Advanced  Intercontinental  Ballistic  Missile  Technology  program 

(PE  63305F).  The  program  Is  coordinated  with  the  Army's  Systems  Technology  Program  and  Ballistic  Missile  Defense  Advanced 
Technology  Center;  the  Navy's  Strategic  Systems  Program  Office;  the  Defense  Advanced  Research  Projects  Agency;  the  Defense 


2.24 


Program  Element :  #6331  IF 

DOD  Mission  Area:  #111  -  Land  Based  Strike 

Nuclear  Agency;  the  Department  of  Energy,  Military  Applications;  Government  laboratories  and  testing  facilities;  and 
other  agencies  dealing  with  ballistic  missiles  and  associated  basing.  Efforts  are  coordinated  with  the  Mlnuteman  program 
(PE  11213F)  and  the  Peacekeeper  program  (PE  64312F)  for  development  of  advanced  reentry  vehicles;  penetration  aids  sys¬ 
tems;  advanced  missile  guidance;  evaluation  of  deceptive,  defended,  closely  spaced  and  mobile  basing;  and  demonstration 
launches.  Tri-Service  and  lntra-Alr  Force  coordination  is  accomplished  through  annual  program  reviews  and  working  level 
exchanges.  Effective  coordination  and  avoidance  of  duplication  with  the  Mlnuteman  and  Peacekeeper  programs  Is  achieved 
through  joint  management  and  collocated  program  offices  within  the  Ballistic  Missile  Office. 

6.  (U)  WORK  PERFOKMED  BY:  The  responsible  Air  Force  agency  is  the  Ballistic  Missile  Office,  Norton  Air  Force  Base, 
ca.  Major  contractors  include:  Avco  Corporation,  Wilmington  and  Everett,  MA  (penetration  aids,  launch  support);  Boeing 
Aerospace  Company,  Seattle,  WA  (Mlnuteman  I  booster  launch  services);  Genersl  Electric  Company,  Philadelphia,  PA  (re¬ 
entry  weapons  and  penetration  aids);  TRW  Systems  Group,  San  Bernardino,  CA  (systems  engineering  support  and  flight  test 
targeting);  Tracor  Aerospace,  Austin,  TX  (penetration  aids,  deployment  devices).  The  ASMS  program  currently  maintains 
31  contracts  and  makes  extensive  use  of  Government  laboratories.  Total  deflnltlzed  value  of  current  contracts  Is  $322 
million,  with  some  periods  of  performance  extending  through  1986. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  ADVANCED  STRATEGIC  MISSILE  SYSTEMS  (SINCLE  PROJECT  OVER  $10  MILLION  IN  FY  1984): 

A.  Project  Description:  FY  1984  funds  will  be  spent  primarily  for  advanced  development  of  a  ballistic  missile 

defense  (BMD)  penetration  system  for  Mlnuteman  III  and  Peacekeeper.  Readiness  of  such  a  system  has  Increased  In  impor¬ 
tance  given  Soviet  advanced  development  of  ballistic  missile  defenses  and  their  deployment  of  new  defensive  components 
around  Moscow,  ;  "]  Funds  will  also  be  spent 

for  development  of  advanced  penetration  concepts  and  for  testing  of  advanced  dormant  precision  guidance  and  subsystems  for 

ICBM  basing  flexibility  and  operating  cost  reductions.  Effort  will  continue  in  ground  testing  off 

{missions . 

B.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(l)  FY  1982  Accomplishments :  Contracts  were  awarded  to  develop  a  defense  penetration  system  for 

Mlnuteman  III  and  Peacekeeper.  Designs  were  begun  £  Jdecoys  (to  match  and  conceal  ballistic  reentry 

vehicles),  deployment  systems,  and  engineering  assessment  of  specialized  defense  suppression  weapons.  Other  accomplish¬ 
ments  Include  transition  of  the  MK21  Advanced  Ballistic  Reentry  Vehicle  Into  the  Peacekeeper  full  scale  development 
program;  conduct  of  studies  for  defended  and  deceptive  ICBM  basing  concepts  Including  closely  spaced  basing  (as  provided 
for  In  KY  1982  Authorization  Conference  Committee  language);  offense  oriented  analysis  to  support  realism  of  potential 
Array  approaches  to  defend  Air  Force  ICBMs;  laboratory  testing  of  dormant  ring  laser  gyro  guidance  Instruments  for 
missiles;  concept  studies  begun  for  single  warhead  missile  and  basing  components  emphasizing  affordability,  targeting 
flexibility,  long  endurance,  and  deceptive  or  mobile  ICBM  basing;  ground  testing  off  | low 

level  laboratory  testing  of  homing  sensors  for  maneuvering  reentry  vehicle  guidance;  and  Mlnuteman  I  flight  test  support 
(1  fllgh*. )  for  the  Army  Ballistic  Missile  Defense  advanced  development  program. 


Title:  Advanced  Strategic  Hlsslle  Systems  (ASMS) 
Budget  Activity:  #3  -  Strategic  Programs 
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Program  Element:  #6331  IF  Title:  Advanced  Strategic  Mlealle  Syatemg  (ASMS) 

DOD  Mission  Areal  #111  -  Land  Based  Strike  Budget  Activity:  13  -  Strategic  Programs 

(2)  FY  1983  Program:  Design  work  is  continuing  and  ground  tests  are  beginning  for  Hlnuteman  III  and 
Peacekeeper  defense  penetration  system  components  and  for  early  defense  suppression  weapon  development;  payloads  will 
be  prepared  for  sounding  rocket  flight  tests  of  reentry  vehicle  signature  masking  chaff;  decoy  payloads  will  be  fabri¬ 
cated  for  two  ICBM  flight  tests  to  be  conducted  In  FY  1984.  Low  level  definition  and  testing  efforts  will  continue  for 

1  ICBM  guidance  and  subsystems.  Hlnuteman  I  flight  test  support  Is  being  provided  for 
five  Army  Ballistic  Missile  Defense  development  tests. 

(3)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request:  FY  1984  funds  will  be  used  to  continue 

advanced  development  of  penetradon  aids  for  Hlnuteman  111  and  Peacekeeper  at  countermeasures  to  Moscow  defense  upgrades 
in  progress  and  as  a  hedge  against  deployment  of  defenses  beyond  Moscow.  Design,  fabrication,  and  functional  ground 
tests  will  continue  for  ballistic  reentry  vehicle  decoys, £  "] sequencing  electronics,  bus  deployment 

mechanisms  and  ICBM  delivered  defense  suppression  weapons.  Sounding  rocket  flight  tests  will  be  conducted  to  test  reentry 
vehicle  signature  masking  chaff.  Two  ICBM  range  Hlnuteman  I  flight  tests  of  the  decoy  and  chaff  components  will  be 
conducted  In  FY  1984.  These  ICBM  flight  tests  will  provide  data  needed  for  operational  system  design  and  reentry  signa¬ 
ture  evaluation  t  .  J  Fabrication  and  functional  testing  will  continue  In  preparation 

for  a  further  flight  test  of  decoys  (a  Hlnuteman  1  test  In  FY  1985)  and  deployment  mechanism  feasibility  (two  Peacekeeper 
flight  tests  in  FY  1986-87).  Joint  studies  will  be  undertaken  with  the  ballistic  missile  defense  community  to  understand 
offense  and  defense  relationships  (l.e.,  "red-blue"  studies). 

Funds  will  also  be  spent  to  conduct  testing  and  design  integration  of  advanced  dormant  guidance  and  low  power  consum¬ 
ing  subsystems  for  advanced  ICBM  basing  concepts  under  study  (e.g.,  transportable,  base  mobile)  to  achieve  reductions  In 
operating  costs.  Low  level  ground  tests  and  technology  planning  will  continue  for[^ 

]of  special  targets  and  in  support  of  advanced  airbase  defense  concepts.  Aerodynamic, 
aerothermal  and  impact  damage  tests  will  be  conducted.  Costs  for  ASMS  tasks  were  estimated  as  of  December  1982,  based 
on  negotiated  contractor  prices  and  Government  experience  on  similar  advanced  development  programs. 

(4)  Program  to  Completion:  The  third  Hlnuteman  I  development  flight  test  of  Hlnuteman  III  and  Peacekeeper 
decoys  will  be  conducted  In  FY  1985.  Two  Integrated  penetration  deployment  system  flight  tests  will  be  conducted  on 
Peacekeeper  missiles  in  FY  1986-87.  Follow-on  Hlnuteman  I  flight  tests  will  be  conducted  In  the  outyears  for  upgrades 

to  the  Hlnuteman  III  and  Peacekeeper  penetration  system  options  (e.g.,  decoys,  defense  suppression,  maneuvering  vehicles), 
to  meet  the  evolving  Soviet  defensive  threat.  Advanced  development  of  other  missile  subsystems  and  tailored  weapons^ 
Iwlll  be  reinitiated  In  FY  1985,  flight  test  preparations  will  begin  for|  ”} 

weapons,  and  system  level  tests  of  ICBM  dormant  guidance  will  continue.  This  Is  a  continuing  program. 

C.  (D)  Major  Milestones:  Not  applicable  since  decisions  have  not  been  made  to  pursue  engineering  development, 
production  or  deployment  of  these  systems.  Advanced  development  milestones  are  described  above. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63424F  Title:  Missile  Surveillance  Technology 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  >332  Budget  Activity:  Strategic  Programs,  #3 


(U)  RESOURCES 

(PROJECT  LISTING):  ($ 

In  thousands) 

Total 

Project 

FY  1982 

FY  1983 

FY  1984 

PY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL 

FOR  PROCRAM  ELEMENT  14,498 

9,745 

7,429 

0 

0 

41,937 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  This  ptograa  element  (PR)  hat  two  major  activities  Involving 

the  collection  and  analysis  of  infrared  phenomenology.  The  first  la  associated  with  the  Earth  and  Its  surrounding 
atmosphere  as  a  background,  and  the  second  la  directed  at  specific  targets  such  at  strategic  and  tactical  missiles. 
Background  data  are  collected  by  high  altitude  balloons  In  the  Balloon  Altitude  Mosaic  Measurement  (BAMM)  program,  and 
target  signatures  are  gathered  In  the  Target  Engine  Measurement  (TEM)  program.  Data  from  these  programs  will  directly 
support  design  considerations  for  a  sur vlvable/endur Ing  strategic  missile  warning  and  attack  assessment  system  that 
will  support  National  Command  Authorities'  response  option  selection  during  all  phases  of  nuclear  conflict. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDTAE  13,848  9,745  7,674  Continuing  N/A 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

5.  RELATED  ACTIVITIES:  ]|  Is  the  current  space-based  missile  early  warning 

system.  Data  from  this  PE  are  being  specifically  gathered  to  support  the  follow-on  missile  warning  systems,  the  Advanced 
Warning  System,  PE  63425F. 

6.  (U)  WORK  PERFORMED  BY:  Marietta  Corporation,  Denver,  CO,  (ultraviolet  sensors);  Honeywell  Radiation  Center,  Lexing¬ 
ton,  MA,  (spectral  radiometers);  and  Aerodyne  Inc.,  Burlington,  MA,  (computer  data  analysis);  and  Vlsldyne  Inc.,  Burling¬ 
ton,  MA.  IIQ  Space  Division  (SD),  Los  Angeles,  CA,  Is  responsible  for  the  management  of  the  PE.  Additional  DoD  agencies 
are  the  Alt  Force  Geophysics  Laboratory,  Hanscom  AFB,  MA;  White  Sands  Missile  Range,  NM;  and  Air  Force  Materials  Labora¬ 
tory,  Wrlght-Patterson  AFB,  OH. 

7.  (U)  SINC1.E  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  PROJECT  DESCRIPTION:  2123,  Measurements.  Balloon  Altitude  Mosaic  Measurements  flights  have  been  programmed 
to  measure  the  infrared  radiation  from  various  types  of  terrestrial  backgrounds.  These  backgrounds  Include  mountains. 


lakes,  ocean  glitter,  clouds,  and  anov.  The  second  patt  of  the  project  la  dltected  toward  obtaining  actual  Infrared  data 
from  rocket  engines  In  flight.  This  la  done  by  launching  an  Infrared  sensor  package  along  with  an  upper  stage.  When 
the  target  upper  stage  la  deployed,  the  senaot  package  Is  ejected,  and  it  then  observes  the  upper  stage  going  through  a 
sequence  of  firings. 

B.  (0)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  EFFORTS: 

(1)  (U)  FY  1982  Accomplishments:  A  Balloon  Altitude  Mosaic  Measurement  (BAMM)  flight  for  gathering  infrared 
data  on  Earth  backgrounds  was  succesfully  completed  in  May  82,  and  a  Target  Engine  Measurements  (TEM)  rocket  probe  flight 
for  viewing  rocket  motors  in  flight  was  successfully  completed  In  May  82. 

(2)  (U)  FY  1983  Ptogtam:  The  FY  83  effort  will  be  to  prepare  for  the  final  balloon  and  rocket  probe  flight 
In  FY  84.  The  fltsc  of  these  balloon  flights  Is  scheduled  for  October  1983. 

(3)  (U)  FY  1984  Planned  Ptogtam  and  Basis  for  FY  1984  RDT4E  Request:  Two  BAMM  flights  are  scheduled  for  early 
and  mid  FY  84.  These  flights  are  programmed  to  look  at  the  transitions  between  land  and  ocean,  and  between  mountains  and 
plains.  A  Target  Engine  Measurement  (TEM)  probe  launch  Is  scheduled  for  mid  FY  84.  Previous  TEM  launches  have  used  the 
Arles  I  booster.  This  next  flight  will  use  the  more  powerful  Arles  11  booster,  a  refurbished  Mlnuteman  I  ICBM,  allowing 
It  to  more  closely  duplicate  the  altitude  and  speed  regime  of  an  ICBM  flight.  All  activity  in  this  program  should  be 
completed  by  FY  84,  with  the  measurements  data  analysis  feeding  Into  the  Advanced  Warning  system  program  for  system  devel¬ 
opment  . 


(4) 

(U)  Program  to  Completion: 

Complete  In  FY  1984. 

(0) 

MAJOR  MILESTONES: 

DATES 

Balloon  Flight 

Oct  83 

Balloon  Flight 

Apr  84 

Rocket  Probe 

> 

-3 

0D 

8.  (U)  PROJECTS  J1VER  $10  MILLION  IN  FY  1984:  Not  applicable 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  163422?  Title:  Advanced  Warning  System 

DoD  Mission  Atea:  Strategic  Sutvelllance  and  Warning,  #332  Budget  Activity:  Sttateglc  Programs,  #3 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 

Project  FY  1982  FY  1983 

Number  Title  Actual  Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Coapletlort 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT  7,962 

10,000 

30,883 

76,178 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  objective  of  this  program  la  development  of  Inflated  tech¬ 
nology  (l.e.,  mosaic  sensor  arrays,  large  capacity  data  processors,  lightweight  optics,  tunable  Bpecttal  filters,  and 
passlve/actlve  thermal  coolers),  relevant  to  the  sttateglc  missile  warning  and  attack  assessment  mission,  to  achieve  con¬ 
fidence  for  a  decision  to  proceed  with  development  of  a  survlvable  tactical  warning/attack  assessment  system  capable  of 
performing  the  missile  warning  functions  throughout  all  phases  of  nuclear  war.  The  capability  to  support  additional 
missions  such  as  technical  Intelligence,  tactical  theater  operations,  and  air  vehicle  detection  and  tracking  will  be 
Investigated  with  this  program. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands): 

RDT&F.  9 ,962 *  20 ,808 ^  48,738  Continuing  Not  Appllcab 

1  (U)  The  $2M  decrease  In  RDT&E  funds  for  FY  82  was  due  to  a  rfeallocatlon  to  other  high  priority  Ait  Force  programs. 

2  (u)  The  full  amount  of  the  FY  83  request  was  not  appropriated  by  Congress. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  RELATED  ACTIVITES:  f  J Is  the  existing  space-based  missile  early  warn¬ 

ing  system.  Infrared  background  and  target  measurements  are  conducted  In  PE  63424F,  Missile  Sutvelllance  Technology. 

6.  (U)  WORK  PERFORMED  BY:  Rockwell  International,  Thousand  Oaks,  CA;  Crumman  Aerospace,  Irvine,  CA;  Irvine  Sensors, 
Costa  Mesa,  CA;  Honeywell,  Minneapolis,  MN.  Air  Force  Systems  Command  Is  responsible  for  overall  management  of  this 
program  element.  DARPA  provides  technical  guidance  through  the  Joint  program  plan.  Space  Division,  Los  Angeles,  CA, 
Rome  Air  Development  Center,  Ctlfflss  AFB ,  NY,  and  Aeronautical  Systems  Division,  Wr lght-Patterson  Air  Force  Base,  OH, 
ate  responsible  for  management  of  technology  development  projects  associated  with  the  Joint  development  program. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84:  Not  Applicable. 
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Program  Element:  £&3425R  Title:  Advanced  Warning  System 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  1132  Budget  Activity:  Strategic  Programs,  >3 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  84: 

(U)  PROJECT:  2847,  Advanced  Uarnlng  System  (AWS) 

A.  (U)  PROJECT  DESCRIPTION:  AWS  la  being  designed  to  provide  a  survlvable  and  enduring  missile  uarnlng  system 
throughout  a  nuclear  conflict.  The  use  of  new  technologies  such  as  mosaic  focal  plane  and  on  board  data  processing  will 
make  AWS  capable  of  providing  missile  warning  and  attack  assessment  data  direct  to  users,  eliminating  the  need  for  vul¬ 
nerable  ground  processing  stations.  The  capability  to  satisfy  additional  missions  such  at  tactical  theater,  technical 
Intelligence,  and  alt  vehicle  detection  and  tracking  will  also  be  evaluated.  Several  technology  development  contracts 
will  be  initiated  to  achieve  those  objectives. 

B.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  (II)  FY  82  Accompli ehmenta :  Work  on  developing  focal  plane  technology  has  proceeded  very  smoothly  and 
comprises  the  bulk  of  the  FY  82  effort.  Integrated  circuit  chips  for  two  of  the  alternate  concepts  have  been  produced  - 
These  chips  are  now  being  stacked  Into  modules  to  be  combined  Into  actual  focal  planes.  Additionally,  an  engineering 
model  of  a  tunable  filter  has  been  developed,  and  work  la  progressing  In  on-board  processing. 

(2)  (U)  Basis  for  FY  1983  RDT&E  Request:  The  FY  1983  RDT&E  program  will  continue  the  Infrared  technology  pro¬ 
gram  which  was  Initiated  in  FY  1981.  This  Includes  development  of  broad  band  infrared  mosaic  Benaors,  compact  data  pro¬ 
cessors  with  large  data  capacity,  and  further  evaluation  of  metal  and  glass  lightweight  optical  components.  Emphasis  will 
be  given  to  manufacturing  methods  for  mosaic  array  and  data  storage  chip  fabrication. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  AWS  program  Is  Intended  to  provide 
a  survlvable  sensor  system  to  augment  or  possibly  replace  the  current  missile  surveillance  system.  A  major  objective  of 
the  AWS  program  Is  to  efficiently  develop  the  key  subsystem  technologies  for  several  candidate  concepts.  The  FY  84 
effort  will  continue  work  begun  by  DARPA  in  FY  81  and  picked  up  by  the  Air  Force  In  FY  82.  The  program  Is  concentrating 
on  five  critical  technologies:  Infrared  focal  planes,  on-board  processors,  tunable  filters,  lightweight  optica,  and  cool¬ 
ing  techniques.  The  majority  of  this  effort  Is  going  Into  the  starlpg  mosaic  focal  plane.  To  minimize  the  risk,  four 
contractors  will  pursue  this  effort  In  FY  83  and  FY  84.  At  the  end  of  FY  84,  during  a  major  program  review,  the  focal 
plane  configurations  will  be  narrowed  to  two.  During  FY  84,  this  program  will  continue  to  be  In  advanced  development, 
but  the  major  program  review  will  assess  the  status  of  all  the  technology  efforts  to  determine  If  they  can  support  a  Full 
Scale  Development  decision  In  FY  85.  To  further  support  this  full-scale  development  decision,  conceptual  system  design 
work,  will  begin  In  FY  84.  Therefore,  the  funds  in  FY  84  will  pay  for  critical  technologies  and  system  concept  design, 
leading  to  a  full  scale  development,  milestone  decision  In  FY  85.  The  cost  estimates  were  derived  from  a  Program  Office 
and  Aerospace  Corporation  (Federal  Contract  Research  Center)  cost  evaluation  u9lng  contractor  estimates  and  historical 
data  from  similar  effotts. 

(4)  (D)  Program  to  Completion:  This  continuing  program  la  projected  to  begin  full  scale  development  in  FY  85. 

C.  (U)  MAJOR  MILESTONES:  Not  Applicable 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


PROCRAM  ELEMENT :  I63428F  TITLE:  Space  Surveillance  Technology _ 

DoD  MISSION  AREA:  #332,  Strategic  Surveillance  and  Warning  BUDGET  ACTIVITY:  #3,  Strategic  Programs' 

1 .  ( U )  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


TOTAL 


PROJECT 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

ADDITIONAL 

ESTIMATED 

NUMBER 

TITLE 

ACTUAL 

ESTIMATE 

ESTIMATE 

ESTIMATE 

TO  COMPLETION 

COSTS 

TOTAL  FOR  PROCRAM  ELEMENT 

27,710 

20,285 

22,563 

38,640 

2698 

System  Development 

21,983  . 

6,783 

12,248 

29,421 

Continuing 

N/A 

2699 

Information  &  Network  Development 

1,600 

3,785 

1,497 

1,677 

Continuing 

N/A 

2841 

Sut veil lance  Technology 

4,127 

9,717 

8,818 

7,542 

Continuing 

N/A 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AMP  MISSION  NEED:  The  Soviets  continue  to  pursue  a  dynamic  and  expanding  military 
apace  program.  Including  an  aggressive,  operational  antlsatelllte  (ASAT)  system  and  satellite  reconnaissance  systems 
which  are  integrated  with  their  ground  forces.  Our  current  space  surveillance  network  ( SPACETRACIC)  has  limited  detection 
capability  above  3,000  nautical  miles  (nn),  [ 


|  This  program  pursues  development  of  Improved  SPACETRACK  capabilities  Including  existing 
sensor  upgrades,  new  capabilities  for  satellite  mission  assessment,  and  the  primary  effort  to  convert  SPACETRACK  to  a 
near  real-time,  totally  responsive  space-based  system  for  timely  satellite  attack  warning  and  verification  and  £ 

^  with  reduced  dependence  on  overseas  based  sensors  and  wlth^ 

|  These  efforts  are  specifically  oriented  toward  the  development  of  a  space-based  long  wavelength  Infrared 
(LWIR)  space  object  detection  and  tracking  system.  This  program  supports  the  Presidential  and  Secretary  of  Defense  dir¬ 
ectives  for  a  [*  J  Mission 
need  Is  documented  in  ADCOM  Statement  of  Need  (SON)  3-79,  Air  Force  Mission  Element  Need  Statement  (AFMENS)  for  ASAT 
capability  (validated  by  SecDef)  and  Justification  for  Major  System  New  Start  (JMSNS)  for  space  surveillance  (validated 
by  Defense  Resources  Board). 

3 .  ( U )  COM PAR ISON  W ITII  FY  1981  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT6.E  23,711  40,285  46,609  —  Continued  N/A 

Explanation  of  Changes;  FY  1982-$2.3M  added  to  Project  2841  to  support  space  based  radar  technology  efforts;  FY  1983- 
$20. 0M  cut  from  Project  2698  by  Congress  after  Air  Force  terminated  Space  Infrared  Sensor  (SIRE)  demonstration;  FY  1984- 
$20. 4M  reduced  from  Project  2698  and  $3.0M  reduced  from  Project  2699  by  Air  Force  after  funding  profile  was  adjusted  to 
support  restructured  program  for  prototype  Space-Based  Space  Surveillance  (SBSS)  system  development  beginning  in  FY  1984. 


PROGRAM  ELEMENT:  #63428F 

DOD  MISSION  AREA:  #332,  Strategic  Surveillance  and  Warning 


T1 TLE :  Space  Surveillance  Technology 

BUDGET  ACTIVITY:  #3,  Strategic  Programs 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  RELATED  ACTIVITIES:  This  program  Is  part  of  a  singly  managed  Space  Defense  Systems  Program  Involving  four  func¬ 
tional  areas:  antlsatelllte  (ASAT),  space  surveillance,  space  system  survivability,  and  command  and  control.  Program 
Element  (PE)  64406F,  Space  Defense  System,  provides  an  ASAT  system  which T 

J  PE  63438F,  Satellite  Systems  Survivability, 
develops  the  technology  base  for  enhancing  survivability  of  satellite  systems  including  satellites,  data  links  and  ground 
systems.  The  Defense  Advanced  Research  Projects  Agency’s  (DARPA)  space  object  identification  program  and  the  tactical 
assessment  of  satellite  mission  efforts  under  the  space  surveillance  program  are  Integrated  and  have  common  technical 
management  agencies.  DARPA  Infrared  surveillance  technology  program  supports  the  technical  requirements  of  the  space- 
based  long  wavelength  infrared  (LWIR)  system  being  developed  by  this  program.  PE  12424F,  United  States  Air  Fotce  SPACE- 
TRACK  incorporates  the  research  and  development  efforts  of  this  program  into  the  operational  SPACETRACK  system.  PE 
12311F,  NORAD  Combat  Operations  Center,  provides  the  command  and  control  for  these  programs. 

6.  (U)  WORK  PERFORMED  BY:  Headquarters,  Space  Division,  Los  Angeles,  CA,  1b  responsible  for  overall  management  of  the 
program.  A.D.  Little  Corporation,  Cambridge,  MA,  is  developing  a  rotary  reciprocating  type  cryogenic  cooler.  Hughes, 
Culver  City,  CA,  is  developing  a  vullleumier-type  cryogenic  cooler,  developing  and  demonstrating  LWIR  silicon  mosaic 
focal  plar t  array  (MFPA)  detectors  and  developing  data  processing  algorithms  requited  for  the  SBSS  system.  Hughes  also 
built  and  tested  the  Space  Infrared  Sensor  (SIRE)  LWIR  sensor.  Rockwell  International,  Seal  Beach,  CA,  and  Aerojet 
General,  Azuza,  CA,  also  are  developing  and  demonstrating  LWIR  silicon  MFPA  detectors.  University  of  Arizona,  Tucson, 
AZ,  and  Sensor  Systems  Group,  Boston,  MA,  are  developing  optical  technologies  required  to  support  the  SBSS  system. 

7 .  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

PROJECT:  2699  Information  and  Network  Development.  Provides  a  space  surveillance  architecture  through  the 
year  2000  and  Information  processing  improvements  for  satellite  attack  warning  and  verification  (SAW/V)  and  Improved  orbi¬ 
tal  prediction  and  satellite  mission  assessment  ["  "J  Advanced  orbital  processing  tech¬ 
niques  will  be  developed  to  improve  orbit  predictions.  A  surveillance  system  model  will  be  used  to  evaluate  improvements. 
This  project  includes  development  of  sensor  improvements  for  the  tactical  assessment  of  foreign  satellite  missions.  A 
major  study  and  mission  analysis  of  the  far  term  space  surveillance  architecture  requirements  and  future  threat  environ¬ 
ment  was  conducted  in  FY  82  and  'cumented  In  the  Air  Force  Space  Surveillance  Architecture  briefing  and  final  report  in 
FY  83.  A  second  phase  surveillance  architecture  study  is  planned  to  integrate  space,  missile  and  air  vehicle  surveil¬ 
lance  requirements  and  systems.  In  FY  84,  Haystack  and  other  space  object  identification  (SOI)  developments,  orbital 
processing  design  and  network  analysis  to  support  the  Space  Surveillance  Architecture  recommendations  will  continue. 

8.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

(U)  PROJECT:  2841,  Surveillance  Technology.  Provides  validation  of  key  technologies  requited  to  support 
development  of  a  SBSS  system  using  LWIR  sensors.  Four  areas  of  SBSS  technology  are  being  investigated  mosaic  focal 
plane  array  development;  long-life,  active,  cryogenic  cooler  development;  optics  technology  development;  and  data 
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PROGRAM  ELEMENT:  <63428?  TITLE:  Space  Surveillance  Technology 

DOD  MISSION  AREA:  #332,  Strategic  Surveillance  and  Warning  BUDGET  ACTIVITY:  <3,  Strategic  Programs 

ptocesslng  development.  These  technologies  will  be  pursued  In  parallel  with  SBSS  system  design  efforts  (Project  2698) 
to  support  a  full-scale  development  decision  milestone  In  FY  86.  The  Space  Infrared  Sensor  (SIRE)  program,  which  was 
ground  tested  In  FY  81  and  FY  82  provided  successful  demonstrations  of  a  long  wavelength  Infrared  (LWIR)  sensor,  cryo- 
coolers  and  optics  components.  Additional  technology  efforts  were  conducted  to  further  validate  these  technologies  and 
to  develop  data  processing  algorithms  needed  to  accomplish  angles-only  tracking  of  satellites  from  a  space  platform. 
The  flve-year-llfe  development  program  for  Che  critical  cryocooler  continued.  Seal  life  for  the  Vullleumler  (VM)  cooler 
was  extended  from  3000  hours  to  8000  hours  and  cooling  performance  required  for  the  SBSS  syatem  was  demonstrated.  In  FY 
83,  the  surveillance  technology  project  Is  continuing  to  demonstrate  the  technical  feasibility  and  maturity  of  critical 
technologies  required  to  support  an  LWIR  sensor  system  and  to  examine  and  resolve  .emalning  technical  concerns  of  the 
SBSS  sytem.  Development  and  testing  of  VM  and  Rotary  Reciprocating  Refrigerator  (R^)  coolers  Is  continuing,  with  empha¬ 
sis  on  VM  cooler  seals  and  R3  cooler  performance  testing.  Second  generation  mosaic  focal  plane  detectors  ate  being 
developed  and  tested.  Optica  technologies  and  data  processing  algorithms  development  la  continuing.  In  FY  84,  SBSS 
system  technology  validation  efforts  In  the  areas  of  cyrocoolera,  focal  plane,  data  processing  and  optica  will  continue. 
Both  VM  and  R3  approaches  to  space-qualified,  long-life  coolers  will  be  developed.  The  required  data  processing  algo¬ 
rithm  and  focal  plane  components  necessary  to  support  design  and  development  of  the  SBSS  prototype  will  be  developed  and 
demonstrated  to  provide  technology  validation  required  to  support  an  FY  86  full  scale  engineering  development  (FSED) 
decision  on  SBSS.  Technology  efforts  to  reduce  risk  In  prototype  development  and  prepare  for  system  production  decision 
will  be  pursued.  This  Is  a  continuing  program. 

9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

/ 

(U)  PROJECT:  2698,  System  Development. 

A.  PROJECT  DESCRIPTION:  This  project  comprises  two  major  efforts.  The  first  is  a  long  wavelength  Infra¬ 
red  (LWIR)  background  measurements  probe  program  to  characterize  LWIR  backgrounds/" 

land  for  a  space-based  space  surveillance  (SBSS)  system  using  LWIR  sensors.  The  second  effort  is  design  and  devel¬ 
opment  of  a  prototype  SBSS  satellite  to  validate  the  SBSS  design  and  demonstrate  its  operational  potential.  The  LWIR  SBSS 
Is  the  primary  system  designed  to  provide  the  near  real-time/1  7satei'<te  attack  warning  and  verification  (SAW/V) 

surveillance  capabilities. 

B.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  (U)  FY  1982  Accomplishments:  The  Infrared  (IR)  background  measurements  probe  (BMP)  program  Is  In 
progress  with  six  of  eight  launches  completed  (two  In  FY  82).  The  Space  Infrared  Sensor  (SIRE)  development  was  completed 
following  off-axis  rejection  testing  of  sensor  optics.  The  program  was  then  restructured  to  capitalize  on  the  SIRE 
Investment  while  proceeding  directly  to  a  prototype  SBSS  satellite. 

(2)  (U)  FY  1983  Program:  The  probe  measurements  program  will  continue  with  one  launch  In  FY  1983  to  col¬ 
lect  earthllmb  background  data.  SBSS  prototype  planning  will  continue  with  request  for  proposal  (RFP)  preparation,  RFP 
release  and  contract  negotiations  to  cover  the  initial  design  phase  of  SBSS  development. 


PROGRAM  ELEMENT:  I63428F  TITLE:  Space  Surveillance  Technology _ 

DOD  MISSION  AREA:  >332,  Strategic  Surveillance  and  Warning  BUDCET  ACTIVITY:  13,  Strategic  Progtam'g 

(3)  i  Planned  FY  1984  Program  and  Baals  for  FY  1984  RDT&E  Request:  The  ptobe  measurements  program 

vlll  be  coapleted,  the  results  analyzed,  and  the  data  base  provided  to  the  ASAT  and  SBSS  programs.  A  contract  will  be 
awarded  for  competitive  design  of  a  prototype  hatdened,  survlvable,  SBSS  system,  with  two  contractors,  through  prelimi¬ 
nary  design  review.  Characteristics  of  planned  SBSS  system  Include:  four  satellites  in  600nm  equatorial  orbit,  with 
potential  for  additional  satellites  in  inclined  orbits  for  polar  coverage  and  missile  tactical  warning/attack  assessment 
mission,  active  cryogenic  cooling  of  LWIR  focal  plan  detectors, f 

"|  and  five  year  on-orbit  life.  This  design  effort  will  be  carried  out  in  coordina¬ 
tion  with  SBSS  technology  development  efforts  under  Project  2841, 

(4)  Program  to  Completion:  Prototype  SBSS  satellite  design  will  be  completed  in  early  PY  86.  Based 
on  successful  validation  of  remaining  SBSS  technologies  and  results  of  two  contractor  SBSS  prototype  designs,  a  Defense 
Systems  Acquisition  Review  Council  (DSARC)  decision  will  be  made  to  enter  full-scale  engineering  development  (FSED)  of 
SBSS  with  a  single  contractor.  Prototype  development  will  proceed  toward  launch  inf  J  using  the  Shuttle/Inertlal 
Upper  Stage  launch  system.  This  a  a  continuing  program. 

C.  (U)  MAJOR  MILESTONES:  Not  Applicable. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


PROCRAM  ELEMENT  (PE):  I63716F 

DoD  MISSION  AREA:  #224,  STRATEGIC  AIR  DEFENSE 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands): 


PROJECT 

FY  1982 

FY  1983 

NUMBER 

TITLE 

ACTUAL 

ESTIMATE 

TOTAL  FOR  PROGRAM  ELEMENT 

N/A 

N/A 

2955 

ARCHITECTURE  DEVELOPMENT 

N/A 

N/A 

2956 

TECHNOLOGY  DEVELOPMENT 

AND  DEMONSTRATION 

N/A 

N/A 

TITLE:  ATMOSPHERIC  SURVEILLANCE  TECHNOLOGY  (AST) 


BUDGET 

ACTIVITY:  fi. 

STRATEGIC  PROCRAMS 

FY  1984 
ESTIMATE 

FY  1985 
ESTIMATE 

ADDITIONAL 

TO  COMPLETION 

TOTAL 

ESTIMATE 

COST 

11,697 

0 

0 

11,697 

1,697 

0 

0 

1,697 

10,000 

0 

0 

10,000 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Atmospheric  surveillance  technology  Is  an  advanced  development 
program  to  conduct  studies  and  develop  an  architecture  for  future  air  defense  upgrades  to  achieve  more  survlvable  and 
capable  surveillance  systems  for  tellable  and  timely  atmospheric  tactical  warning  of  air-breathing  threats  throughout 
all  phases  of  conflict.  This  program  also  evaluates  existing  technology,  conducts  hardware  fabrication,  and  conducts 
feasibility  demonstrations  of  this  hardware  for  application  In  a  survlvable  air  surveillance  and  defense  system.  [ 


These  programs  will  greatly  Increase  deterrence  of  atmospheric  attack 
against  the  North  American  continent.  In  addition,  however,  there  Is  a  requirement  for  a  survlvable  North  American  alt 
defense  system  to  support  U.  S.  needs  In  a  trans-  and  post-attack  scenerlo.  ["" 


|  This  program  provides  the  only  link  between  advanced  technology  research  and  development  projects  (6.2 
programs)  and  a  future  strategic  defense  engineering  development  program  that  will  ultimately  field  a  survlvable  alt 
defense  system  In  the  raid  to  late  1990s.  This  system  will  be  Integrated  with  and  augment  out  ongoing  atmospheric  tactical 
warning  programs  to  provide  full  deterrence  against  air-breathing  attack  upon  North  America. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands):  Not  applicable.  AST  Is  a  new  FY  1984  program. 

4.  (U)  OTHER  APPROPRIATION  FUNDS  ($  In  thousands):  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  concept  analysis,  technology  development,  and  technology  demonstration  program  will 
transition  technology  developed  In  previous  and  ongoing  6.2  programs  to  acquisition  programs  for  systems  with  survlvable 
and  fle/lble  alt  surveillance  and  cruise  missile  surveillance  capabilities. 
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FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 

PROGRAM  ELEMENT;  #  63716  TITLE:  ATMOSPHERIC  SURVEILLANCE  TECHNOLOGY 

DoD  MISSION  AREA:  T  224,  STRATEGIC  AIR  DEFENSE  BUDGET  ACTIVITY:  »  3,  STRATEGIC  PROGRAMS 

6.  (U)  WORK  PERFORMED  BY:  This  work  will  be  managed  by  Air  Force  Systems  Command;  Electronic  Systems  Division,  Hanscom 
AFB,  MA;  and  Rome  Air  Development  Center  (RADC),  Crlfflss  AFB,  NY. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

(U)  29S5  Architecture  Development.  The  purpose  of  this  project  Is  to  develop  a  system  architecture  for  a  aurvivable 

air  surveillance  and  defense  system.  The  architecture  development  will  consider  pre-,  trans-,  and  post-attack  operational 
requirements  and  will  evaluate  the  use  of  ground,  alt  and  space-baaed  elements.  In  the  pie-attack  phase  of  conflict, 
architecture  development  will  concentrate  on  proliferated  survelllance/warnlng  against  air  breathing  penetrators.  In 
the  trans-attack  phase,  the  concentration  will  be  on  aurvivable  surveillance  capabilities  to  support  battle  management 
and  handoff  to  any  engagement  element.  For  post-attack,  reconstitution  capability  will  be  a  prime  consideration.  The 
architecture  development  project  will  consider  Integration  with  existing  and  development  phase  atmospheric  warning  and 
C^I  networks.  Cost  and  capabilities  analyses  will  be  accomplished  under  this  project  to  Identify  systems  meeting  survl- 
vable  alt  defense  requirements  for  the  least  cost.  This  project  will  be  accomplished  in  parallel  and  will  be  continuously 
Interfacing  with  the  Technology  Development  and  Demonstration  project. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  PROJECT :  2956  Technology  Development  and  Demonstration. 

A.  (U)  Project  Description:  This  project  is  planned  as  a  system-level  follow-on  to  6.2  programs  for  aurvivable, 
flexible  air  surveillance  and  cruise  missile  surveillance  and  will  demonstrate  applications  of  technology  developed  In 
these  programs.  Tills  project  will  conduct  technology  validation  and  utility  appraisal  for  pre-,  trans-,  and  post-attack 
phases  of  conflict  for  an  architecture  integrating  ground,  air  and  space  surveillance  elements.  Hardware  design  and 
fabrication  will  be  done.  Planned  experiments  Include:  single  target  detection  and  tracking  tests,  multiple  target 
testa,  and  reconstitution  tests.  This  project  will  be  accomplished  in  parallel  and  will  be  continuously  Interfacing 
with  the  Architecture  Development  project. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Technology  Development  and  Demonstration  Is  a  new  project  for  FY  1984. 

(2)  (U)  FY  1983  Program:  Technology  Development  and  Deraonatratlon  Is  a  new  project  for  FY  1984. 

(3)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Available  technology  will  be  evaluated 
against  current  and  projected  advance  technology  air  breathing  threats  and  Its  utility  assessed  for  application  to  a 
survlveMe  air  defense  system  for  all  phases  of  conflict.  [ 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


PROGRAM  ELEMENT:  #  63716 
DoD  MISSION  AREA:"  i  224,  STRATEGIC  AIR  DEFENSE 


r 


TITLE!  ATMOSPHERIC  SURVEILUNCE  TECHNOLOGY 
BUDGET  ACTIVITY:  #3,  STRATEGIC  PROCRAMS 


Candidate  technology  will  then  be  developed 
Into  hardware  and  demonstrated .  As  the  technology  is  refined  and  demonstrated  to  be  viable,  it  will  be  continuously  fed 
back  into  the  architecture  development  project.  As  the  architecture  Is  further  defined,  the  technology  for  Internetting 
viable  technology  sensors  that  have  been  incorporated  Into  the  architecture  will  be  developed  and  demonstrated. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 

Program  Element:  I  63735F _ 

DOD  Mission  Areal  I  331  Strategic  C; 


1 .  (U)  RESOURCES  (PROJECT  LISTING) :  ($  In  Thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

9,066 

13,610 

14,923 

11,198 

Continuing 

N/A 

2188 

Air  Force  World  Wide  Military 
Command  and  Control  System 
Systems  Engineering  Planning 
and  Support 

9,066 

13,610 

14,923 

11,198 

Continuing 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

NEED:  This 

Air  Force  Worldwide  Military  Conoand  and 

Control  System 

(WUMCCS)  Architecture  program  Is  our  mechanism  for  ensuring  that  more  than  80  Strategic  Command,  Control,  and  Commun¬ 
ications  (c3)  programs  fit  together  as  a  cohesive  whole.  These  efforts  amount  to  an  overall  system  engineering 
activity.  In  support  of  user  needs,  for:  Identifying  Interoperability  and  lntersystem  engineering  deficiencies, 
proposing  solutions  for  some  selected  current  Air  Force  Strategic  Command,  Control,  and  Communications  (C^)  systems, 
and  conducting  planning  and  development  actions  for  Deputy  Secretary  of  Defense  directed  WWMCCS  Selected  Architecture 
Programs . 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&E  8,966  15,110  14,413  Continuing  N/A 

Budget  Increases  In  FY  1984  are  a  direct  result  of  addressing  an  office  of  the  Secretary  of  Defense  directed  effort, 
the  Secure  Voice  and  Graphics  Conferencing  (SV/GC)  program.  The  Increased  funding  will  be  used  to  accomplish  required 
research  development,  testing,  and  evaluation  efforts  associated  with  Integrating  the  SV/CC  capability  at  Air  Force 
Sites.  The  Navy  Is  the  lead  service  for  this  effort. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 

5.  (U)  RELATED  ACTIVITIES:  Air  Force  World  Wide  Military  Command  and  Control  System  (WWMCCS)  activities  span  the 
strategic  command,  control,  and  communications  community.  System  engineering  and  analysis  are  Initiated  In  support 
of  some  on-golng  product-oriented  programs  within  the  Air  Force.  These  efforts  are  needed  to  Integrate  the  various 
product-oriented  prograras/systems  into  the  WWMCCS  Warning,  Display,  and  Command  Systems.  Some  other  specific  program 
elements  that  relate  to  63735F  are:  Command  Center  Processing  and  Display  System,  Program  Element  12436F;  Defense 


Title:  Air  Force  WWMCCS  Architecture 

Budget  Activity: #  3  Strategic  Programs 
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Program  Element:  #  63735F _ 

DOD  Mission  Ares:  I  331,  Strategic  cj. 


Title:  Air  Force  WWHCCS  Architecture 

Budget  Activity:  f3.  Strategic  Programs 


Support  Program,  Program  Element  12431 F ,  provides  the  Mobile  Cround  Terminal  (MGT)  for  Interface  with  the  Jam- 
Resistant  Secure  Communications  (JRSC)  Mobile  Communications  Terminal  (MCT);  Program  Element  4U15P,  C-130  Aircraft, 
provides  procurement  funds  to  Initiate  the  antenna  hatch-cover  modification  (22  sets)  for  the  Joint  Crises  Management 
Capability  (JCMC)  program  In  support  of  theater  Commanders-ln-Chlef ;  Program  Element  33605F,  Satellite  Cround  Terminal 
(3080,  3300,  3400,  and  3500)  provide  for  the  site  preparation,  interconnect  operations  and  maintenance,  and  manpower 
of  JRSC  terminals  at  Air  Force  sites.  JRSC  Is  a  Selected  Architecture  program  to  Increase  the  WWHCCS  survivability 
by  providing  a  Jam-resistant,  secure  satellite  overlay  to  terrestrial  communication  links;  MAC  C?  Upgrade,  PE41840F 
continues  the  system  Integration  and  development  work  for  MAC  C^,  PE  63735F  work  for  MAC  Is  picked  up  In  PY  84  by 
PE  41840K;  Long  Haul  Communications,  PE  33126F,  provides  procurement  funds  for  Secure  Voice  and  Graphics  Confer¬ 
encing  (SV/CC)  Program  in  the  out  years.  The  Air  Force  WUMCCS,  PE6373SF,  will  provide  the  Indicated  support  to  the 
above  programs: 

A.  (U)  Command  Center  Processing  and  Display  System:  Propose  and  assess  alternative  technical  approaches  In 
system  upgrades  and  participate  on  the  User  Executive  System  Management  Croup  (a  forum  for  obtaining  community  agree¬ 
ment  on  analysis  efforts  and  recommendations).  Command  Center  Processing  and  Display  System  responsibility 
begins  at  the  communications  processor  and  continues  through  display  generation  and  display  devices. 


C.  (U)  C-130  Aircraft  MOD:  Development  of  the  Joint  Crisis  Management  Capability  Program  (hatch-cover  modifi¬ 

cation)  . 

D.  (U)  Satellite  Ground  Terminals:  Provide  continued  Air  Force  architecture  development  and  Intersystem 
engineering  to  Implement  the  Jam-Resistant  Secure  Communications  (JRSC)  Program  at  Air  Force  sites. 

E.  (U)  MAC  C^ :  Provide  technical  support  for  the  upgrade  through  FY  83. 

F.  (U)  SV/CC:  Provide  Integration  planning  for  this  capability  at  Air  Force  sites. 

(U)  All  of  the  above  tasks  require  systems  engineering  and  Interface  definition  for  Implementation  of  their  programs 
at  Air  Force  Installations. 


6.  (U)  WORE  PERFORMED  BY:  The  Air  Force  WWHCCS  Program  Office,  Electronics  Systems  Division,  Hanscom  Air  Force 

Base,  MA,  conducts  90  percent  of  the  work  ln-house  with  MlTRE-Bedf ord  technical  support.  A  number  of  small  systems 
engineering  contracts  have  been  used  for  the  balance  of  the  work.  Contracts  have  been  let  with  the  following 
companies:  Honeywell,  Phoenix,  AZ;  Magnavox,  Torrance,  CA;  TRW,  Los  Angeles,  CA;  BDM,  McLean,  VA;  Polhemus  Navigation 
Scl  nee  Corp.,  Essex  Junction,  VT;  Analytic  System  Engineering  Corp.,  Burlington,  MA;  Mitre  Corp.,  Bedford,  MA; 
Mag-avox,  Falls  Church,  VA;  TRW,  Washington,  DC;  System  Analysis  Inc.,  Lexington,  MA. 
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Prograa  Element:  i  63735? _  Title:  Air  Force  WWHCCS  Architecture _ 

DOD  Mission  Area: #  331,  Strategic  cl  Budget  Activity:  i  3  Strategic  Programs 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1984:  N/A 

8.  (0)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2188,  Air  Force  Intersystem  Planning  and  Engineering  Support 

A.  (U)  Project  Decrlptlon:  This  project  addresses  two  functions:  lntersystea  engineering  (Air  Force  generated 
requirements)  and  WWMCCS  Selected  Architecture  implementation  (Office  of  the  Secretary  of  Defense  directed  require¬ 
ments).  First,  this  program  provides  for  systems  engineering  and  other  technical  analyses  to  adequately  Integrate 
and  standardize  systems  of  communications,  command,  and  control  centers  and  sensors  for  the  Air  Force  strategic 
forces.  The  second  effort  of  this  program  concerns  the  Improvements  recommended  In  the  WWMCCS  Architecture  directed 
by  the  Deputy  Secretary  of  Defense  In  1976  (l.e.,  JCMC.  JRSC  and  SV/CC). 

B .  ( U )  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Provided  technical  support  for  the  System  Integration  Office  (SIO)  for 
the  tactical  warning/attack  assessment  area.  Identified  and  demonstrated  a  means  to  transfer  warning  data  In  the 
compressed  mode  and  sensor  to  user  communications  Impact.  Also  developed  a  baseline  requirements  document  for 
upgrading  the  Command  Center  Processing  and  Display  System  and  supported  the  development  of  a  space  defense  system 
architecture.  Completed  the  overall  architecture  and  Implementation  plan  for  the  Military  Airlift  Command,  Control, 
upgrade.  Performed  requirements  analysis  and  recommended  altenatlves  for  upgrade  of  the  REDCOM  Command  Center. 
Developed  requirements  specification  for  repackaging  Jam-Resistant  Secure  Communications  (JRSC)  terminals  Into 
Electromagnetic  Pulse  (EMP)  hardened  Mobile  Communications  Terminals  (MCT).  Finalized  JRSC  Initial  operational 
capability  (IOC)  architecture. 

(2)  (U)  FY  1983  Program:  Efforts  will  center  on:  (1)  Continuation  of  Intersystem  tasks:  (a)  continue 
technical  support  to  the  System  Integration  Office  (SIO)  TW/AA  Improvements,  (b)  Strategic  Forces  Command,  Control, 
and  Communications  -  support  selected  tasks  for  Improving  connectivity  and  responsiveness  of  strategic  forces  during 
pre-trans-and-post  attack  and  provide  technical  support  for  upgrade  of  SAC  Command  Center;  also  develop  a  Technical 
Analysis  and  Cost  Estimate  (TA/CE)  for  WWMCCS  ADP,  RDJTF  and  for  the  Air  Defense  Command  Upgrade  (Rapid  Emergency 
Relocation  (RAPIER))  -  accomplish  Interoperability  planning,  (c)  WWMCCS  Information  System  -  support  schedule  and 
planning  efforts  for  Hq  USAF  programmatic  and  budgetary  actions  for  Air  Force  sites  only,  (d)  Military  Airlift  Command 
(MAC),  Command  and  Control  (C*)  Support  -  provide  pre-acquisition  technical  support  for  Implementing  the  MAC  C^ 
upgrade.  (2)  WWMCCS  Selected  Architecture  Tasks:  Implement  the  Air  Force  portion  of  the  JCMC  program,  hatch-cover 
antenna  modification.  Resume  JRSC  full  operational  capability  architecture  definitions  and  provide  planning  for  the 
secure  voice  and  graphics  conferencing,  (SV/CC)  capability  at  Air  Force  Sites. 

(3)  (U)  FY  1986  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request:  FY  1986  activities  will  Include 
cor.'-  lnuatlon  of  implementation  lntersystem  engineering  tasks  (tactical  warning,  support  to  WWMCCS  ADP  sites,  and 
Strategic  Forces  Command,  Control,  and  Communications)  and  the  Selected  Architecture  tasks  (JCMC,  JRSC  and 

SV/  0). 
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Program  Element:  #  63735F _  Title:  Air  Force  WWMCCS  Architecture 

DOD  Mission  Areal  i  331  Strategic  cj['  Budget  Activity:  ~T3,  Strategic  Programs 

(4)  (U)  Program  to  Completion:  The  Air  Force  WWMCCS  Selected  Architecture  Is  a  continuing  program.  Efforts 

will  be  In  response  to  WWMCCS  Architecture  Initiatives  directed  by  the  Office  of  the  Secretary  of  Defense  and  Air 
Force  Intersyatem  Engineering  support  for  identifying  Interoperability  and  Integration  deficiencies  and  proposing 
solutions  for  some  selected  Air  Force  Command,  Control,  and  Communications  Systems. 

C.  (U)  Major  Milestones:  Not  Applicable 
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FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 


Progran  Element:  64226F _  Title:  B-1B _ 

DOD  Miaaion  Area:  113  -  Offensive  Strike  Budget  Activity:  3  -  Strategic  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thouaanda) 


Total 


Project 

FT  1962 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

471,000 

753,500 

749,900 

491,800 

437,800 

3,123,000 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  The  B-1B 

is  a  strategic 

multi-role 

weapon  system  which 

maximizes 

range  and  payload  capabilities,  and  is  able  to  perform  the  missions  of  conventional  bomber,  cruise  missile  launch  plat¬ 
form,  and  nuclear  weapons  delivery  system  in  both  the  tactical  and  strategic  roles.  Production  of  the  B-1B  addresses  the 
national  requirements  to  Increase  our  targeting  flexibility,  to  redress  the  relative  decline  of  our  strategic  capabili¬ 
ties,  and  to  revitalize  our  strategic  deterrent  forces.  The  B-1B  program  will  significantly  enhance  the  manned  bomber 
portion  of  the  strategic  TRIAD  while  preserving  the  vitally  needed  flexibility  for  nonnuclear  force  projection  in  response 
to  unforeseen  contingencies  worldwide. 

3.  (u)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY :  (S  in  thousands) 

RBTAE  (Aircraft)  (64226F)  471.000  753,500  717,900  N/A  960,700  3,122,100 

Procurement  (Aircraft)  (11126F)  1,621,900  4,033,500  6,142,100  N/A  14.618,000  26,415,500 

(U)  There  have  been  four  major  changes  in  B-1B  Procurement  since  the  FY  1983  Descriptive  Summary.  In  FY  1982,  *9-9 
million  was  reprogrammed  from  the  B-1B  Procurement  account  into  the  Industrial  Preparedness  program  element  (78011F). 

The  reason  for  the  reprogramming  was  that  there  was  no  decision  on  the  new  Long  Range  Combat  Aircraft  during  the  FY  1982 
budget  cycle,  thus  funds  were  not  reserved  for  contingencies  auch  as  Industrial  Preparedness  during  the  FY  1982  budget 
formulation  process.  However,  there  was  a  critical  need  to  initiate  several  production  facility  improvements  in  FY  1982 
and  funds  had  to  be  provided.  This  effort  is  clearly  outside  the  B-1B  haseline  and  the  reprogrammed  funds  will  be 
reinstated  in  the  outyears. 

(U)  B-1B  Procurement  funds  were  reprogrammed  into  B-1B  RDTdE  for  cruise  missile  integration  in  FY  1984.  The  FY  1985  and 
1906  requirements  for  initial  spares  were  revised  and  the  funding  was  adjusted  accordingly.  In  addition,  the  OSD  reeval- 
ution  of  the  inflation  indices  and  outlay  patterns  caused  adjustments  in  the  outyear  funding  profiles. 
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Program  Element :  64226F _ 

DOD  Mission  Area:  113  -  Offensive  Strike 


4.  (U)  (  .EB  APPROPRIATIOH  FUND;  ($  In  thousands) 


FY  1982 
Actual 

PY  1983 
Estimate 

PY  1984 
Estimate 

PY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

Aircraft  Procurement: 

Funds  (11126F) 

1,612,000 

4.033,500 

6,179,600 

7,725,600 

5,660,300 

25,211,000 

Quantities 

1 

7 

10 

34 

48 

100 

Military  Construction, 

Funds  (11126F) 

0 

0 

5,900 

42,499 

111,720 

143,220 

5.  (U)  RELATEB  ACTIVITIES:  The  aircrew  training  devices  for  the  B-1B  are  funded  outside  the  B-1B  baseline.  These 
devices  will  he  developed  under  a  separate  program  element  for  simulators,  64227F.  This  program  will  be  managed  by  the 
Simulator  Program  Office.  The  Air  Force  anticipates  the  upper  limit  for  the  five  B-1B  weapon  system  trainers,  two  mission 
trainers,  and  support  equipment  will  be  $300  million  (PY  1091$). 

6.  (U)  WORK  PERFORMED  BY:  The  B-1B  program  is  In  the  Full-9cale  Development/Productlon  phase.  It  is  managed  by  the 
B-1B  Program  Office,  Aeronautical  Systems  Division,  Wright-Pat terson  Air  Force  Base  (AFB),  Ohio.  The  B-1B  Program  Office 
has  overall  integration  responsibility  for  the  development  of  the  B-1B  bomber. 

(U)  Rockwell  International,  North  American  Aircraft  Operations,  Los  Angeles,  California  is  the  B-IB  airframe  manufac¬ 
turer.  Rockwell  is  responsible  for  achieilng  aircraft  design  integrity.  Boeing  Military  Airplane  Company,  Seattle, 
Washington  is  the  Avionics  Subsystem  Interface  contractor  responsible  for  integrating  the  B-IB  avionics  and  for  providing 
avionics  equipment  not  furnished  by  the  government.  AIL  Division,  Eaton  Corporation,  Deer  Park,  New  York  develops  and 
builds  electronic  countermeasu res  components  for  the  B-IB  defensive  avionics  system.  Reneral  Electric  Company,  Aircraft 
Engine  Group,  Cincinnati,  Ohio  is  responsible  for  the  design  and  development  of  the  B-IB  propulsion  system. 

(U)  Several  government  agencies  provide  specialized  assistance.  For  example,  the  facilities  at  Holloman  AFB,  New 
Mexico  are  used  to  measure  radar  croas-3ection  characteristics.  The  wind  tunnels  at  the  Arnold  Engineering  Development 
Center,  Tennessee  are  used  for  comparative  analyses.  The  Air  Force  Materials  Laboratory  and  Air  Force  Avionics  Laboratory 
at  Wrlght-Patterson  AFB,  Ohio  are  also  used  in  the  development  effort. 

(U)  The  majority  of  the  flight  test  will  be  done  at  the  Air  Force  Flight  Test  Center,  Edwards  AFB,  California,  but 
several  other  Department  of  Defense  teat  ranges  are  also  used:  White  Sands  Missile  Range,  New  Mexico;  Eglir  AFB,  Florida; 
Point  Mugu  Naval  Air  Station,  California;  Utah  Test  and  Training  Range,  Utah;  China  Lake  Naval  Test  Center,  California; 
Nellia  Range  Complex,  Nevada;  and  others. 

7-  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  applicable 
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Program  Element:  64226F _ 

DOD  Mission  Area:  11?  -  Offensive  Strike 


Title:  R-1B _ 

Buiiget  Activity:  3  -  Strategic  Programs 


8.  (u)  PROJECTS  OVER  $10  MILLION  IN  EY  1984: 

(U)  Project:  (64226?  —  B-1B)  (dingle  Project  In  Program  Element) 

A.  (U)  Project  Description:  The  B-1B,  a  new  long  range  combat  aircraft,  embodies  current  advances  in  aeronau¬ 
tical  and  countermeaeures  technology  required  to  enhance  aircraft  aurvivability  in  projected  high  threat  environments. 
Recent  events  portend  an  ever  increasing  need  for  a  long  range,  large  payload,  flexible  weapon  system  capable  of  world¬ 
wide  rapid  power  projection.  This  program  was  mandated  by  Congress  under  Public  Law  96-342,  dated  8  September  1980,  and 
fulfills  the  Strategic  Air  Command  Required  Operational  Capability  3-66  (Revised),  New  Strategic  Manned  Bomber,  dated 
22  November  1978,  and  the  Long  Range  Combat  Aircraft  Mission  Element  Need  Statement,  dated  8  June  1981. 

(U)  Major  RDTSE  activities  planned  for  FY  1984  include:  continued  performance  flight  test  with  B-1A  number  2, 
initiation  of  B-1A  number  4  flight  teat,  and  the  final  assembly  of  B-1B  number  1  in  preparation  for  delivery. 

B.  (ll)  Program  Accomplishments  and  Future  Efforts: 

(t)  (u)  FY  1982  Accomplishments:  Fixed  Price  Incentive  Contracts  for  Full-Scale  Development  (FSD)  and  pro¬ 
duction  of  Lot  I  (one  aircraft)  with  an  option  for  Lot  It  (seven  aircraft)  were  awarded  to  Rockwell  International,  Boeing 
and  AIL.  The  FSD  efforts  constated  of  general  planning  and  design  work  necessary  for  weapon  system  development.  Major 
activities  in  this  area  included:  update  and  release  of  approximately  13,000  original  engineering  drawings  and/or  wiring 
lists  to  incorporate  changes  made  in  the  B-1A  program  or  changes  required  for  new  ins tal la tions ;  design  and  release  of 
approximately  3,000  new  detailed  drawings  necessary  to  incorporate  B-1B  production  designs;  and  engineering  and  fabrica¬ 
tion  work  on  B-1A  number  2  to  prepare  it  for  flight  teat  activities.  B-1A  number  4  was  returned  to  flying  status  and 

successfully  deployed  to  the  Farnborough  Air  Show  in  September  1982.  This  aircraft  has  been  returned  to  a  nonflyable 

condition  and  is  being  modified  at  Edwards  AFB,  California  for  flight  test  which  is  scheduled  to  begin  in  FY  1984. 

(?)  (ll)  FY  1983  Program:  The  FY  1983  flight  test  activities  for  B-1A  number  2,  an  instrumented  proto¬ 

type,  Include  the  determination  of  stability,  control,  and  the  vibration/acoustics  characteristics  of  the  B-1B.  Major 
airframe  development  during  FY  1983  includes:  continuation  of  the  Deaigii  Development  Structural  Tests  (static  and 
fatigue);  initiation  of  fabrication  of  heavyweight  landing  gear  test  article;  rerlgging  the  flight  control  mechanism  to 
correct  for  a  potential  hinge  moment  deficiency;  and  engineering  and  fabrication  of  needed  modifications  on  B-1A  number 
4  in  preparation  for  flight  testing.  Stress  performance  tests,  endurance  qualifications/demonstration  and  engine  struc¬ 
tural  integrity  programs  will  be  completed  on  the  first  F101-CE-102  production  engines.  Additionally,  the  engine  start 
system  will  be  modified  to  include  a  cross-over  system  giving  any  one  auxiliary  power  unit,  or  engine,  the  ability  to 
start  all  four  engines. 

(!J)  The  design  of  hardware  and  software  as  well  as  the  redesign  of  the  forward  looking/ terrain-fol lowing  radar  systems 
will  be  completed  and  integration  of  these  systems  will  commence  in  FY  1983-  In  addition,  the  fabrication  and  ground 
testing  'f  advanced  and  revised  defensive  avionics  will  be  completed  and  tnatallatlon/integration  will  begin. 


Program  Element:  64226? _ 

DOD  Mission  Area:  113  -  Offensive  Strike 


Title:  B-1B 

Budget  Activity: 


3  -  Strateglo  Programs 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RVTSE  Request:  The  Air  Force  request  for  the  B-1B 
program  in  FY  1984  addresses  the  continuation  of  FSB  activities  and  the  initiation  of  flight  teBt  efforts.  Major  FSD 
efforts  during  FY  1984  include:  structural  design  development  and  wind  tunnel  testing;  weapons  launcher  development; 


avionics  hardware  fabrication,  testing  and  integration)  avionics  software  design,  coding  and  testing)  engine  stress, 
performance  and  structural  integrity  qualifications;  and  integrated  logistics  support  analysis/preparation.  Major 
FY  1984  flight  test  activity  includes:  redesign,  fabrication  and  subsystems  integration  and  checkout  of  B-lA  numbers  2 


and  4  prior  to  flight  test;  Initiation  of  the  flight  test  program  for  B-lA  number  2;  and  continuation  of  engineering, 
fabrication,  and  assembly  of  the  first  B-1B  flight  teat  aircraft. 


(u)  Major  activities  during  this  year  include:  completion  of  the  wind  tunnel  testing)  the  continuation  of  offensive 
and  defensive  avionics  installation,  integration,  and  qualification)  integration  and  checkout  of  Block  0  eoftwarej 
development/validation  of  Block  1  software;  completion  of  weapons  delivery  system  ground  qual ification  testing;  continua¬ 
tion  of  developmental  testing  on  radome  and  antennas;  and  continuation  of  Integrated  Logistics  Support  activity.  Defen¬ 
sive  system  closed-loop  testing  at  the  Microwave  Test  Facility  will  begin.  Physical  and  Functional  Configuration 
Audits  will  be  initiated. 


(U)  Other  activities  include;  identifying  spares,  awarding  training  equipment  contracts;  awarding  automatic  test  equip¬ 
ment  contracts;  planning  for  depot  maintenance  activation;  testing  ground  support  equipment;  continuing  the  technical 
orders  validation  and  verification  process;  and  placing  the  majority  of  organizational  support  equi pment/i ni tial  incre¬ 
ment  of  intermediate  and  depot  level  support  equipment  on  contract. 

(U)  The  flight  teat  of  B-lA  number  2  will  continue  with  the  addition  of  stability  and  control,  weapons  carriage,  and 
weapons  separation  work.  With  engineering,  fabrication,  pyrotechnic  changeout,  and  avionics  modifications  completed  and 
installed  in  KY  1984,  B-lA  number  4  will  begin  its  flight  test  program.  Major  flight  test  objectives  include  evaluation/ 
flight  checkout  of  production  offensive  and  defensive  avionics  groups  and  aircraft  development  areas. 

(4)  (U)  Program  to  Completion:  B-1B  system  development  will  continue  with  major  emphasis  shifting  to  flight 

testing  and  the  remaining  cruise  missile  integration  activities.  Significant  events  during  this  period  include:  the 
initiation  of  flight  testing  on  B-1B  number  1  in  March  1989;  nuclear  certification  testing;  weapon  delivery  and  Short 
Ilange  Attack  Missile  flight  testing;  terrain  following/terrain  avoidance  veri f i call  on ;  and  the  continued  development/ 
validation  of  Block  2  and  9  software.  The  activation  of  the  first  main  operating  base  as  well  as  delivery  of  organiza¬ 
tional  level  support  equipment,  spares,  maintenance  training  sets,  and  mission  essential,  safety  verified,  organizational 
technical  orders  will  occur  in  FY  1989.  The  B-1B  initinl  operational  capability  is  projected  for  September  1986  when 
19  B-lBs  will  have  been  delivered  to  the  Strategic  Air  Command. 
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Program  Element:  64226F _ _ 

DOD  Mission  Area:  113  -  Offensive  Strike 


Title:  B-1B _ 

Budget  Activity:  3  -  Strategic  Programs 


C.  (ll)  Major  Milestones: 


Milestones  Dates 


A. 

(U) 

Defense  Systems  Acquisition  Review  Council  (DSARC) 

Jul 

67 

B. 

(U) 

DSARC  II 

Jun 

70 

C. 

(u) 

DSARC  III 

Dec 

76 

D. 

(U) 

B-1A  Production  Cancellation 

Jun 

77 

E. 

(u) 

President  Reagan  Strategic  Modernisation  Plan 

Oct 

61 

P. 

(U) 

Full-Scale  Development  Contract  Award 

(Rockwell) 

Jan 

62 

G. 

(U) 

Full-Scale  Development  Contract  Award 

(General  Electric) 

Feb 

82 

H. 

(U) 

Engineering  Review 

Apr 

82 

I. 

(u) 

Full  Scale  Development  Contract  Award 

(AIL  and  Boeing) 

Jun 

82 

J. 

(u) 

Configuration  Review 

Jan 

83 

K. 

(11) 

OSD  Program  Review 

Mar 

83 

L. 

(U) 

B-1A  number  2  Flight  Test  Start 

Apr 

83 

M. 

(II) 

B-1A  number  4  Flight  Test  Start 

Jul 

84 

N. 

(U) 

B-1A  number  2  Flight  Test  Complete 

No' 

84 

0. 

(u) 

B-1B  number  1  Flight  Test  Start 

Mar 

89 

P. 

(U) 

B-1A  number  2  Flight  Test  for  Cruise 

Missile  Carriage 

Start 

Sep 

85 

Q. 

(U) 

B-1A  number  4  Flight  Test  Complete 

Jun 

86 

K. 

(u' 

B-1A  number  2  Flight  Test  for  Cruise 

Missile  Carriage 

Complete 

Jun 

86 

s. 

B-1B  number  1  Flight  Test  Complete 

Jun 

86 

T. 

(II) 

B-1B  number  9  Flight  Test  for  Cruise 

Missile  Carriage 

Start 

Aug 

86 

U. 

(U) 

Initial  Operational  Capability 

Sep 

86 

V. 

(II) 

B-1B  number  9  Flight  Test  for  Cruise 

Missile  Carriage 

Complete 

Aug 

87 

W. 

(II) 

Full  Operational  Capability 

Jun 

88 

?7b 
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Budget  Activity:  Strategic  Programs.  3 
Program  Element:  ,  B-1B 

B-1B 

Test  and  Evaluation  Data 

1.  (0)  Development  Test  and  Evaluation:  The  Defense  Systems  Acquisition  Review  Council  process  was  completed  for  the 

B-1A  in  December  1976.  President  Carter  cancelled  the  production/deployment  of  the  B-1A  in  June  1977. 

(U)  In  July  1980  the  United  States  Congress  directed  the  Department  of  Defense  to  vigorously  pursue  the  full-scale 
engineering  development  of  a  multirole  bomber  with  an  initial  operational  capability  no  later  than  1907.  As  a  result 
of  that  direction,  a  Joint  Air  Force/Office  of  the  Secretary  of  Defense  (OSD)  Bomber  Alternatives  Study  team  evaluated 
advanced  technology  aircraft,  the  B-l  bomber  aircraft  and  derivatives  of  the  B-l  aircraft,  and  FB-111B/C  aircraft. 

(U)  The  Oeneral  Electric  Company  was  awarded  an  Initial  Full-Scale  Development  (IFSD)  contract  for  engines  in 
February  1981.  These  engines  were  common  to  the  aircraft  being  evaluated  by  the  Joint  Air  Force/OSD  Bomber  Alternative 
Study  team. 

(U)  On  October  2,  1981  President  Reagan  announced  his  decision  to  build  100  B-lBs.  Rockwell  International  Corpora¬ 
tion,  Boeing  Military  Airplane  Company,  and  AIL  Division  of  the  Eaton  Corporation  were  awarded  their  IFSD  contracts 
in  October  1981.  Subsequent  Full  Scale  Development  (FSD)  contracts  were  awarded  to  Rockwell  in  January  1982  and  to 
Oeneral  Electric  in  February  1982.  Boeing  and  AIL  received  their  FSD  contracts  in  June  1982. 

(U)  The  B-1B  program  is  managed  by  the  B-1B  Program  Office.  This  program  is  a  continuation  of  the  original  B-1A 
effort.  Approximately  90  percent  of  the  B-1A  airframe  testing  was  accomplished  during  the  original  6  years  of 
flight  test.  The  B-1B  offensive  and  defensive  avionics  suites  will  require  additional  flight  test.  Examples  of  this 
testing  include:  examination  of  the  coverage  of  the  ALQ-I61  defensive  suite,  B-52/B-1B  Offensive  Avionics  System 
integration,  and  an  evaluation  of  the  terrain  following/forward  looking  radar,  and  the  inertial  navigation  system. 

(U)  The  B-1B  baseline  test  and  evaluation  program  contains  97  months  of  Development  Test  and  Evaluation/Initial 
Operational  Test  and  Evaluation  flight  test.  B-1A  number  2,  a  Hilly  instrumented  prototype,  will  be  used  for  stabil¬ 
ity  and  control,  vibration/acoustics,  dynamic  response,  propulsion,  flutter,  and  weapon  carriage  and  separaration 
tests  starting  in  April  1981. 

(U)  B-1A  nmrtier  ,  which  was  deployed  to  the  Farnborough  Air  Show  in  September  1902,  will  be  modified  with  the 
complete  offensive  and  defensive  systems  groups.  This  aircraft  will  be  used  for  heavyweight  buildup,  offensive  and 
defensive  avionics  integration  and  terrain  following  evaluation  beginning  in  July  198H. 

(U)  Beginning  in  March  1985,  the  first  production  B-1R  will  be  used  for  flutter,  stability  and  control,  performance 
and  weapons  separation  testing.  This  aircraft  will  lie  del  lvered  to  the  Strategic  Air  Command  after  completion  of  its 
portion  of  the  flight  test. 


MATERIAL  f'rj  Tilts  DACE  fS  UNCI  ASSTFTEIi 
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Budget  Activity:  Strategic  Programs,  3 
Program  Element:  #<iI|226F,  B-1B 


(U)  The  majority  of  the  flight  tests  will  be  done  at  the  Air  Force  Flight  Test  Center,  Edwards  Air  Force  Base, 
California,  but  several  other  Department  of  Defense  teat  ranges  vill  also  be  used:  (fhite  Sands  Missile  Range,  New 
Mexico;  Eglin  Air  Force  Base,  Florida;  Point  Mugu  Naval  Air  Station,  California;  Utah  Test  and  Training  Range,  Utah; 
China  Lake  Naval  Test  Center,  California;  Nellis  Range  Complex,  Nevada;  and  others. 

(u)  a  Program  Management  Plan  Executive  Summary  for  the  B-1B  program  was  prepared  and  submitted  to  the  Deputy 
Secretary  of  Defense.  The  Strategic  Air  Command  System  Operational  Concept  was  published  in  October  1902.  A  Decision 
Coordinating  Paper  and  Integrated  Program  Summary  have  been  submitted  to  the  Office  of  the  Under  Secretary  of  Defense 
for  Research  and  Engineering  for  review  and  approval.  A  Test  and  Evaluation  Master  Plan  with  associated  schedules, 
milestones,  cost  estimates,  and  thresholds  will  be  submitted  to  Office  of  the  Secretary  of  Defense  in  December  1982. 

(U)  The  Reliability  and  Maintainability  effort  will  be  directed  towards  use  of  a  stringent  Parts  Control  Program, 
Reliability  Development /Growth  Testing,  Durn-In  Under  Environmental  Stress  of  all  production  lots,  and  Reliability 
Qualification/Production  Reliability  Tests  for  selected  reliability  of  safety  critical  equipment. 

2.  (U)  Operational  Test  and  Evaluation  (OT&E):  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  conducted  Initial 

Operational  Test  and  Evaluation  will  assess  the  operational  effectiveness  and  suitability  of  the  B-1B.  Operational 
issues  and  test  objectives  have  been  identified  by  AFTEC  with  the  assistance  of  the  Strategic  Air  Command,  for  the 
total  OT&E  program  consisting  of  confcined  Development  Test  and  Evaluation/Initial  Operational  Test  and  Evaluation 
(DT&E/IOT&E)  and  Eollow-on  Test  and  Evaluation  (FOT&E).  Those  OT&E  objectives  not  sufficiently  addressed  during  the 
combined  OT&E/IOT&E  will  be  address  during  FOT&E. 

(U)  The  OT&E  evaluation  will  use  all  applicable  B-1A  test  data  to  evaluate  the  B-1B.  Operational  suitability 
testing  will  begin  during  the  combined  DT&E/10T&E  and  will  extend  into  Follow-on  Test  and  Evaluation  since  some  support 
equipment  will  not  be  delivered  until  late  in  the  combined  DT&E/IOT&E  Test  Program. 

(U)  The  areas  of  special  interest  in  B-1B  OT&E  testing  will  be  navigation  reliability  and  accuracy,  low  level 
penetration  capability,  survivability,  weapons  delivery,  sortie  generation  capability,  mission  reliability,  and 
diagnostic  capability. 

(U)  Many  of  the  data  from  the  B-1A  DT&E/IOT&E  flight  test  are  directly  transferrable  to  the  B-1B  and  will  not 
have  to  be  reevaluate  I.  However,  some  deficiencies  identified  in  the  B-1A  DT&E/IOT&E  have  been  corrected  in  the  B-1B 
and  will  be  reexamined:  horizontal  stabilizer  hinge  rao..ent,  engine  nozzle  design,  pitch  trim  rate,  flap/slat  system, 
engine  start  system,  flight  control  non-linear  gearing,  overwing  fairings,  inertial  navigation  system,  weapon  bay  door 
acoustics  and  vibration,  central  Integrated  test  system,  and  fuel  leaks. 
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Program  Element:  N6U226F,  B-1B 

(u)  The  Program  Management  Directive  and  the  Teat  and  Evaluation  Maater  Plan  will  specify  the  Operational  Test  and 
Evaluation  (OT4E)  responsibility  Of  Air  Force  Test  and  Evaluation  Center  (AFTEC),  Strategic  Air  Command,  Air  Force 
Logistics  Command,  Air  Force  Systems  Command,  and  Air  Training  Command. 

(U)  0T4E  Reports  Published: 

(1)  (U)  HQ  AFTEC.  B-l  I0T4E  Final  Report.  March  1977  (Secret). 

(2)  (u)  HQ  AFTEC,  Manned  Bomber  Penetration  Evaluation  Final  Report.  30  June  1901>  (Secret). 

3.  (u)  Systems  Characteristics:  The  B-1B  contract  specifications  have  been  negotiated.  System  parameters  will  be 

demonstrated  during  the  57  month  Development  Test  and  Evaluation/Initlal  Operational  Test  and  Evaluation  flight  test. 

Current 

Characteristic  Goals  Thresholds  Estimate 

(U)  Technical: 

1.  (u)  Weight  empty 

(U)  Operational: 

1.  (ll)  Takeoff  distance  (Standard  day. 

Design  gross  weight  (395,000) 

Maximum  gross  weight  (1*77,000) 


2. 

(u)  Sustained  speed 

(Design  Mach  number) 

(U) 

High  altitude 

0,70  Mach 

0.70  Mach 

0.70  Mach 

(U) 

Penetration  altitude 

0.05  Mach 

0.85  Mach 

0.85  Mach 

106,000  lbs 


108,000  lbs 


101*, 350  lbs 


sea  level ) 


] 
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Characteristic 

3.  (U)  Range 

Penetration  mission  V 
Conventional  mission  £/ 

I).  (U)  Payload 

(U)  SRAM  (internal) 

(U)  ALCH-B  (Internal/external)  2.1 
(U)  MK-82  (Internal) 

(u)  B6l  (Internal) 

(U)  Maintainability /Reliability 

1.  (u)  Maintainability  (Maintenance  Manhours/Flying  Hours) 

(U)  B-1B  Systems  37.6 

(U)  Airframe 
(u)  Engine 

(u)  Offensive  Avionics  V 
(li)  Defensive  Avionics 

2.  (U)  Reliability  (Mean  Time  Between  Maintenance) 

(U)  B-1B  System 
(u)  Airframe 
(u)  Engine 

(u)  Offensive  Avionics 
(il)  Defensive  Avionics 


Goals 


21» 

8/lU 

8U 

2U 


Thresholds 


2U 

8/lU 

81* 

21* 


37.6 


Current 

Estimate 


m 


2k 

8/ll* 

81* 

2U 


37.6 

2l*.l 

2.2 

1.9/2. 2  hr 
0.75/  -  hr 


1.0  hr 
1.22  hr 
58.3  hr 
13.0  hr 
18  hr 


i  / 

2/ 


(!')  ALCM  carriage  will  comply  with 
(:’)  Hour  Mean  Time  to  Repair 


appropriate  Arms  Limitation  Agreements. 
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Budget  Activity:  Strategic  Programs.  3 
Program  Element:  I64226F,  B-1B 

Current 

Characteristic  Coala  Threaholda  Estimate 

3.  (U)  Mission  Completion  Success  Probability 


(u) 

B-1B  System 

0.92 

(U) 

Airframe 

0.977 

(U) 

Engine 

0.996 

(u) 

Offensive  Avionics  V 

0.9^9 

(u) 

Defensive  Avionics 

H/A 

1/  (U)  Mean  Time  Betvreen  Failures 


I 


FY  1984  RDTdE  DESCRIPTIVE  SUMMARY 


Program  Element:  #64235? _  Title:  Tanker,  Transport,  Bomber,  Training  System  (TTBTS) 

POD  Mission  Area:  140,  Strategic  Support  Budget  Activity:  7,  Strategic  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTINC)  (t  in  thousands): 


Pro  jec  t 
Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELfMENT 

-0- 

-0- 

1533 

5674 

4733 

11,940 

2.  (u)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  MEED:  The  Tanker-Transport-Bomber  (TTB)  aircraft  was  validated  by 

Air  Training  Command  General  Operating  Requirement  01-78  and  is  required  to  enable  Air  Training  Command  to  implement 
Specialized  Undergraduate  Pilot  Training  (SUPT).  The  TTB  will  be  an  off-the-shelf,  twin-engine  aircraft  which  will 
be  used  to  conduct  the  basic  phase  of  pilot  training  for  students  selected  for  operational  assignment  to  tanker, 
transport,  or  bomber  aircraft. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY;  ($  in  thousands) 

RDTAE  0  560  1537  TBD  TBP 

Procurement  4600  TBD  TBD 

Quantltiea  (l) 

EXPLANATION  OF  CHANGES 


FY  1983  RDT4E  funds  were  deleted  by  the  Authorization  Conference  Committee  without  explanation 
FY  1984  Procurement  Funds  were  deleted  because  the  IOC  was  slipped  from  FY  86  to  FY  88 


(11)  OTHER  APPROPRIATION  FUNDS  (t  in  thousands): 

FY  1982 

FY  1983 
Estimate 

FY  1984 
Estima te 

PY  1985 
Estimate 

Additional 
to  Completion 

To  tal 
Estima  ted 
Costs 

Aircraft  Procurement 

Quantities 

-0- 

-0- 

-0- 

15,900 

1 

2,030,100 

224 

2,046,000 

225 
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Program  Element:  #  64233F _ 

DOD  Mission  Area:  140,  Strategic  Support 


Title:  Tanker,  Transport,  Bomber  (TTB) 
Budget  Activity:  3,  Strategic  Programs 


5.  (U)  RELATED  ACTIVITIES:  Mona. 

6.  (U)  WORK  PERFORMED  BY:  The  Tanker,  Transport,  Bomber,  Training  System  (TTBTS)  aircraft  test  program  will  be  managed 
by  Air  Porce  Systems  Command/Aeronautical  Systems  Division,  Wright-Patteraon  Air  Force  Base,  Ohio.  The  Air  Force  Teat 
and  Evaluation  Center  (APTEC)  will  manage  the  Operational  Test  and  Evaluation  (0T4E)  of  the  TTB  Trainer  Aircraft  that  is 
to  be  developed  and  acquired  to  implement  the  Air  Training  Command's  (ATC)  Specialized  Undergraduate  Pilot  Training  (SUPT) 
Program.  A  Request  for  Information  (RPl)  was  released  to  industry  on  30  Sep  81  and  responses  were  received  in  Dec  1981. 

7.  (U)  PROJECTS  LESS  THAH  $10  MILLION  IN  PY  1984: 

(U)  PROJECT:  Tanker,  Transport,  Bomber  (TTB) 

A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  Tanker-Transport-Bomber  (TTB)  aircraft,  validated  by  ATC  COR  01-78, 
is  required  to  enable  Air  Training  Command  to  implement  Specialized  Undergraduate  Pilot  Training  (SUPT).  The  training 
provided  with  a  TTB  aircraft  will  improve  the  quality  of  TTB  pilot  graduates,  result  In  lower  operational  training  costa, 
and  will  delay  T-38  fleet  insufficiency  to  beyond  the  year  2000.  An  IOC  (36  aircraft)  in  1988  is  required  by  Air  Training 
Command.  The  TTB  will  be  an  off-the-ehelf ,  twin-engine  aircraft  which  will  be  used  to  conduct  the  basic  phase  of  pilot 
training  for  students  selected  for  operational  assignment  to  tanker,  transport,  or  bomber  aircraft.  It  will  have  a 
high  level  cruise  capability  of  0.7M,  a  low  level  speed  of  at  least  300KTS,  seating  for  two  student  and  one  instructor, 
and  a  3  hour  mission  profile  with  divert  capability.  < 

(U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROCRAHS: 

1.  (U)  FY  1982  Accomplishments:  Responses  to  the  RFI  were  received  from  ten  companies  in  the  first  quarter  of 
FY  1982.  The  Air  Force  decided  to  slip  the  IOC  from  FY  1986  to  FY  1988. 

2.  (U)  FY  1983  Program:  A  Request  for  Proposal  for  Pull  Scale  Development  will  be  released  in  the  Fall  of  1983. 
Contract  award  is  planned  for  the  third  quarter  of  1984. 

3-  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  FY  1984  funds  will  be  used  to  conduct  Source 

Selection  and  award  a  Full  Scale  Development  contract.  The  engineering  effort  for  the  necessary  modifications  to  include 
avionics  Integration  and  the  third  aircrew  member  station  will  begin.  The  major  proportion  of  the  program  costs  were 
based  on  commercial  and  Government  Furnished  Equipment  price  lists.  Historical  and  analogous  program  factors  were  used 
for  data,  peculiar  support  equipment,  and  training. 
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Program  Element:  64233F  Tanker,  Transport,  Bomber  (TTB)  Trainer  Aircraft 


Teat  and  Evaluation  Data 


1.  (U)  Development  Teat  and  Evaluation:  The  Tanker,  Transport,  Bomber,  Training  System  (TTBTS)  aircraft  test  program 
will  be  managed  by  Air  Force  Systems  Command/Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base,  Ohio. 

A  comprehensive  integrated  test  and  evaluation  program  will  be  planned  and  accomplished  on  the  TTBTS  to  support 
development  efforts,  establish  capabilities  with  respect  to  design  requirements,  and  determine  operational  effectiveness 
and  suitability.  These  test  results  will  provide  data  which,  when  combined  with  other  program  inputs,  will  form  the 
basis  for  a  Milestone  III  production  decision. 

(U)  A  combined  Development  Test  and  Evaluation/Initial  Operational  Test  and  Evaluation  (DT4E/I0TSE)  program  is 
planned  in  which  both  contractor  and  Government  teat  requirements  will  be  incorporated  in  an  Integrated  test  plan.  A 
combined  test  force  will  be  used  for  DTSE/I0T4E  flight  teating.  Aircrews  will  be  mixed  Air  Force  and  contractor,  with 
an  Air  Force  Pilot  in  one  or  both  of  the  pilot  seats  for  all  test  flights.  Maintenance  crewa  will  consist  of  both  Air 
Force  and  contractor  personnel.. 

(U)  The  TTBTS  shall  consiet  of  off-the-shelf  equipment.  Substantial  development  testing  has  been  conducted  by 
some  of  the  potential  contractors.  Contractor  responses  to  a  request  for  information  issued  in  September  1981 
should  provide  specific  testing  accomplished.  This  information  will  be  updated  prior  to  Milestone  II. 

(U)  Ground  testing  will  be  conducted  to  verify  design  and  minimize  risks.  Flight  testing  will  be  conducted  to 
verify  design,  and  assess  system  effectiveness  and  suitability. 

(U)  System  components,  specimens,  and  aircraft  will  participate  in  DT4E.  Two  instrumented  aircraft  are  planned 
to  participate  in  the  combined  flight  test  program. 

(u)  The  primary  objective  of  DTdE  is  to  evaluate  and  verify  that  the  design  of  the  TTBTS  is  in  compliance  with  the 
requirements  as  stated  in  the  contractual  specifications. 

2.  Operational  Test  and  Evaluation  (OT&fi) :  The  Air  Force  Teat  and  Evaluation  Center  (AFTEC)  will  manage  the  OTSE 
of  the  Tanker,  Transport ,  Bomber  (TTB)  Trainer  Aircraft  that  is  to  be' developed  and  acquired  to  implement  the  Air 
Training  Command's  (ATC)  Specialized  Undergraduate  Pilot  Training  (SUPT)  Program.  The  TTB  aircraft  is  expected  to 

be  a  modified,  off-the-shelf  multiengine  aircraft  that  will  be  used  to  produce  pilots  with  basic  flying  skills  for  per¬ 
forming  tanker,  transport,  and  bomber  operational  missions. 

(u)  IOTdE,  scheduled  from  1  Jan  86  -  30  Jun  86,  will  assess  the  following  operational  areas: 

(u)  Operational  performance  of  the  TTB  aircraft. 


Program  Element:  64235F  Tanker  Transport  Bomber  (TTB)  Trainer  Aircraft 

(U)  Capability  of  the  TTB  aircraft,  with  ancillary  support,  to  effectively  satisfy  the  tanker,  transport, 

bomber  training  requirements  of  the  Specialized  Undergraduate  Pilot  Training  (SUPT)  program. 

(0)  Availability  of  the  TTB  aircraft  (including  reliability)  to  satisfy  the  Air  Training  Command's  (ATC)  SUPT 
training  requirements. 

(u)  Operational  maintainability  and  logistics  supportabllity  of  the  TTB  aircraft. 

(u)  Initial  testing  is  planned  to  be  accomplished  under  a  combined  development  test  and  evaluation/initial 
operational  test  and  evaluation  concept  at  Edvards  Air  Force  Base,  California.  In  addition,  Operational  Test  and 
Evaluation  is  planned  to  be  conducted  in  a  realistic  operational  environment  (i.e.,  deployment  to  an  operational  ATC 
base  (to  be  determined)  where  typical  TTB  training  missions  will  be  flown  and  Air  Force  "hands-on"  maintenance  will  be 
accomplished  to  the  maximum  extent  feasible).  The  Initial  Operational  Test  and  Evaluation  teat  team  will  consist  of 
personnel  from  Air  Force  Test  and  Evaluation  Center  (AFTEC),  ATC,  Air  Force  Logistics  Command  (AFI.C)  and  the  Air  Force 
Human  Resource  Laboratory.  Test  aircraft  are  expected  to  be  preproduction  versions  of  the  TTB. 

■J.  (U)  System  Characteristics:  The  significant  performance  parameters  that  will  allow  the  Tanker,  Transport, 

Bomber  Training  System  to  support  training  in  the  Specialized  Undergraduate  Pilot  Training  role  are  shown  below. 


CHARACTERISTIC 

OBJECTIVE 

DEMONSTRATED 

Aircraft  General 

Multi-engine 

To 

be  determined 

Veight/Volurae  capability  for 
for  3-nan  crew  (2  student  pilots, 

1  instructor  pilot),  individuals 
gear,  all  necessary  subsystems  to 
meet  mission  requirements 

To 

be  determined 

Bird  resistant  windscreen  at  maximum 
low  level  speed 

To 

be  determined 

End  ii  ranee 

3  hour  training  mission  (2  hours  low 
level)  plus  divert  300  Mautical  Miles 
land  wit  .  fuel  reserve 

To 

be  determined 

Fatigue  Life 

18,000  hours 

To 

be  determined 

k 
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Program  Element:  64233F  Tanker  Transport  Bomber  (TTB)  Trainer  Alroraft 

CHARACTERISTICS  OBJECTIVE  DEMONSTRATED 

Flight  Characteriatlos  Yoke  configuration  and  throttles  To  be  determined 

eimlllar  to  large  aircraft 

Stressed  for  low  altltude/hlgh  speed 

flight 

Cruise  Speed* 


Powerplant:  State  of  the  art,  fuel  efficient,  8000  To  be  determined 

feet  critical  field  length 
Take  off  from  4000  feet  Pressure  Alti¬ 
tude  (pa) 

Cruise  Speed* 

Speed  at  500  feet  above  ground  level 
(ACL)* 

Avionics 

The  aircraft  is  expected  to  have  To  be  determined 

installed,  as  a  minimum,  the  following 

avionics: 

Tatical  Air  Navigation  (TACAN)  with 
air-to-air  capability 
Variable  Omni  Range  (VOR) 

Instrument  Landing  System  (lLS)/marker 
beacon 

Interphone  panels  at  crew  stations 

Very  High  Frequency  (VHF)  radio 

Inertial  Navigation  System  (INS)  (desired) 

Identification  Friend  or  Foe  (IFF) 

Weather  radar  with  beacon  capability 
Ultra  High  Frequency  (UHF)  radio  with 
Automatic  Direction  Finding  (ADF)  capability 
Radar  altimeter 
Radar  beacon 


(U)  The  aircraft  is  to  be  used  as  a  trainer  for  pilots  selected  to  fly  tanker,  transport,  and  bomber 
The  aircraft  will  he  operated  at  approximately  **  knots  at  500  feet  AGL  with  pop-up  for  air  drop  training, 
craft  la  expeited  to  he  operated  at  5000  feet  or  below  for  62%  of  the  mission  flight  time  (excludes  divert 


aircraft 
The  air 
time) . 
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Program  Element:  64233F  Tanker  Transport  Bomber  (TTB)  Trainer  Aircraft 

the  time  at  low  altitude,  approximately  20^  of  the  time  will  be  at  250  knots  or  faster.  The  aircraft  is  expected  to 
average  three  landings  per  flight  hour.  The  aircraft  will  be  subjected  to  frequent  bird  strikes  at  apeeds  of  up  to  ** 
knots,  to  guat  loading  at  low  altitude  high  speed  and  to  "g"  loading  for  both  terrain  avoidance  and  pop-up  maneuver. 

(U)  *The  Air  Force  has  not  established  the  cruise  speed  requirement.  Use  long  range  cruise  and  high  speed  cruise 
if  .7  Mach  or  greater,  and  use  speed  attained  with  maximum  continuous  power  if  below  .7  Mach. 

(U)  **The  Air  Force  has  not  established  the  speed  requirement.  Assume  tha  requirement  is  either  300  knots 
or  maximum  speed  attainable  at  maximum  continuous  power  if  aircraft  will  not  achieve  300  knots. 


I 
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FY  1984  RDT&R  DESCRIPTIVE  SUMMARY 


Program  Element:  I64312F 

DCD  Mission  Area:  Rand-Based  Strike,  1111 


Title:  Peacekeeper 

Budget  Activity:  Strategic  Programs,  >3 


1.  (U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 

. .  Total 


Proj  ect 
Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  FROfRAM 

1,899,740 

2,505,762 

3,378,389 

2,901,183 

TFT) 

TBD 

EIJ5MENT 


2.  (II)  BRIEF  DESCRIPTION  OE  KI.EMKNT  AND  MISSION  NEED:  The  requirement  for  Peacekeeper  is  a  function  of 
the  need  to  respond  to  current  and  projected  Soviet  advanced  ICRM  developments.  This  will  require  a  high 
degree  of  survivahility.  Further,  the  current  ICBM  systems  are  somewhat  deficient  in  the  measures  of 
flexibility  which  will  he  required  in  the  1980s  to  maintain  a  high  level  of  deterrence  across  the  entire 
spectrum  of  potential  response.  The  pace  and  scope  of  Soviet  ICBM  developments  will  result  in  a  desta¬ 
bilizing  imbalance  between  1J.S.  and  Soviet  strategic  capability  in  the  imid-19H0s.  Peacekeeper  deployment 
is  muxitxl  to  alleviate  this  predicted  asymmetry.  The  objective  of  this  program  is  to  develop  an  advanced. 
Multiple  Independently  Targetable  Reentry  Vehicle  Intercontinental  Ballistic  Missile  (ICBM),  Peacekeeper. 
The  basing  subsystems  options  include  hardened  silos  located  at  Warren  Air  Force  Base,  WY,  launch  control 
and  el  ect  ronic  power  equipment ,  and  mechanical  hardware  to  supjxrrt  transportation  and  handling  of  the 
booster  stages  an<1  the  reentry  system. 


Proqram  Element:  I64312F  Title:  Peacekeeper 

POD  Mission  Area:  Land-Based  Strike,  1111  Budget  Activity:  Strategic  Programs,  13 


3. 


(•>) 


COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUfWAKY: 


PY  1983 

FY  1982  Estimate 


($  in  thousands) 

FY  1984  FY  1985 

Estimate  Estimate 


Total 

Additional  Estimated 
to  Completion  Costs 


RTfT&E 

1,963,157  2,759,332 

2,651,476 

TBD 

TOD 

Aircraft  Procurement 

TOD 

TOD 

Missile  Procurement 

1,497,100 

3,199,428 

TOD 

TOO 

Explanation  of  funding  differences: 


RT7TS.E:  Decreases  in  fy  82  and  FY  83  are  due  to  Congressional  reductions.  Increase  in  FY  84  is  due  to 
proqram  redirection  as  announced  by  the  President  in  November  1982. 


Missile  Procurement:  FY  83  fundinq  deleted  by  Congressional  action,  however,  a  supplemental  will  be 
submitted  to  restore  the  FY  83  requirement  consistent  with  a  CSB  deployment. 

4.  (0)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 

Program  Element  11215F  (Peacekeeper  Squadrons) 


Military  Construction 

11,000 

16,700  390,000 

640,643 

TOD 

TOD 

Aircraft  Procurement 

TOD 

TBD 

Missile  Procurement 

2,867,858 

4,015,147 

TBD 

TOD 

3ft 
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Program  Element:  I64312F 

noo  Mission  Area:  Land-Based  Strike,  1111 


Title:  Peace 


5.  (H)  RELATED  ACTIVITIES:  This  program  is  directly  related  to  the  results  of  efforts  in  the  Advanced 
ICBM  Technology  Proqram  (PE  63305F),  M-X  SquaSrons  (PE  11215?) *  and  Advanced  Strategic  Missile  Systems 
(PE  63311F).  This  proqram  and  the  related  programs  are  all  managed  within  the  Ballistic  Missile  Office, 
and  thus  close  coordination  is  assured.  PE  11215F  contains  the  funding  for  both  M-X  military  construction 
and  missile  procurement. 

6.  (II)  WORK  PERFORMED  BY:  The  proqram  is  manaqed  by  the  Ballistic  Missile  Office,  Norton  Air  Force  Base, 

CA.  Testinq  facilities  at  Arnold  Engineering  Development  Center,  TUllahoma,  TN,  will  be  used  for  motor 
testinq.  Contractors  include:  Thiokol,  Briqham  City,  UT;  Aerojet  General,  Sacramento,  CA;  Hercules, 

Maqna,  in’;  Rocketdyne,  Canoqa  Park,  CA;  Autonetics,  Anaheim,  CA;  Northrop,  Hawthorne,  CA,  and  Norwood,  MA; 
Honeywell,  St  Petersburg,  FL;  Charles  Stark  Draper  Lab,  Cantor idqe,  MA;  Loqicon,  Torrance,  CA;  Westinqhouse, 
Sunnyvale,  CA;  AVOO,  Lowell,  MA;  Martin  Marietta,  nenver,  00;  TFW,  Ballistic  Missile  Division,  Norton  AFB, 

CA;  Hoeing,  Seattle,  WA;  GTE  Sylvania,  Needham,  MA;  and  General  Electric,  Philadephia,  PA. 

"7.  (II)  PRCUBCTS  LESS  THAN  S10  MILLION  IN  FY  1984:  N/A 

8.  (II)  PEACEKEEPER  (SINGLE  PROJECT  OVER  $10  MILLION  IN  FT  1984): 

A.  (U)  PROJECT  DESCRIPTION :  The  M-X  missile  system  entered  full  scale  development  in  September 
1979.  In  October  1981,  the  President  redirected  the  program  by  cancelling  the  Multiple  Protective  Shelter 
basing  node  and  directing  development  of  the  silo  basinq  concept  for  initial  M-X  deployment.  In  addition, 
research  and  development  on  survivable  basinq  candidates  was  directed.  Cooqress  directed  further  study  of 
Peacekeeper  basinq  in  the  FY  83  Continuing  Resolution.  The  President  formed  a  Commission  of  Strategic  Forces 
chaired  by  Dr.  Scowcroft  to  review  strategic  force  modernization  with  special  focus  on  ICBMs.  The  President 
is  planning  to  report  his  decision  to  Cooqress  on  1  March  1983.  The  major  areas  of  effort  are  development 
of  missile  and  basinq  subsystems,  system  integration  and  extensive  system/subsystem  testinq  to  support  the 
production  decision.  The  missile  subsystems  are  and  will  continue  to  be  operational  designs  of  the  preprototype 
hardware  developed  in  the  Advanced  ICBM  Technology  Program  (Program  Element  63305F) .  The  missile  subsystems 
will  Include  an  advanced  guidance  set  derived  from  the  Advanced  Inertial  Reference  Sphere  prototype.  The 
three  booster  stages  will  contain  an  advanced  solid  propellant  and  lightweight  motor  cases  and  advanced 
nozzles  vtoich  will  produce  about  twice  the  propulsion  efficiency  of  current  ICBM  systems.  The  M-X  Post 
Boost  vehicle,  althouqh  significantly  larger  than  that  of  Minuteman,  will  use  a  similar,  well  proven 
configuration.  The  M-X  reentry  vehicle  will  he  the  Advanced  Ballistic  Reentry  Vehicle  (ABRV) . 


V 

Title:  Peacekeeper 

Budget  Activity:  Strategic  Programs,  |3 


( 1 )  (U)  FY  1982  and  Prior  Accomplishments:  Moat  of  the  FY  1982  ROTtE  request  was  in  support  of 
missile  development  to  include:  propulsion  stapes; reentry  system;  guidance  and  oontrol  hardware  and  software; 
missile  handllnq  and  transportation  equipment';  instrumentation  and  fliqht  safety  system;  traininq  equipment; 
data  collection  and  evaluation;  and  qeneral  enqineerinq  support.  The  basinq  development  Included  design, 
fabrication  and  test  of:  transporter-launcher  vehicles;  command,  oontrol  and  communications  systems; 

q round  power;  physical  security  hardware  and  software;  countermeasure  techniques  and  equipment;  environmen¬ 
tal  systems;  tarqetinq  software,  shelter  closure  development;  facilities  development;  and  environmental 
assessment.  In  addition,  nuclear  hardness  and  survivability  testing  was  conducted,  as  well  as  basing 
tests  and  fliqht  test  preparation.  Full  scale  development  efforts  continued  on  missile  and  basing  sub¬ 
systems,  to  include  continued  and  refined  design,  fabrication  and  testing  of  the  M-X  missile. 

(U)  The  traininq  equipment  and  course  work  were  developed  for  use  by  Strategic  Air  Command 
and  Air  Traininq  Command  personnel  to  train  the  operational  and  maintenance  users.  Design  and  fabrication 
of  the  missile  and  its  launch  canister  proceeded  through  integration  testinq.  First  flight  hardware  was 
delivered  and  fliqht  proof  testinq  of  the  instrumentation  fliqht  safety  system  was  begun.  The  Vandenberg 
AFB  fliqht  test  pads  went  throuqh  assembly  and  check  out.  Complete  system  integration  testinq  began  at 
Vandenberg  AFB.  Thrust  vector  control  and  staqe  destruct  testinq  was  accomplished  at  Arnold  Enqineerinq 
Development  Center.  Concept  validation  efforts  were  initiated  on  the  Deep  Basing  concept. 

(2)  (0)  FY  1983  Program:  Weapon  system  full  scene  development  will  continue.  There  will  be  a 
critical  desiqn  review  on  each  of  the  missile's  four  staqes  leading  to  a  first  flight  in  1983.  Fliqht 
hardware  for  the  guidance  and  oontrol  system  will  be  delivered.  The  inertial  measurement  unit  will  complete 
its  critical  desiqn  phase  and  the  entire  reentry  system  will  qo  through  integration  and  testing.  There 

are  five  test  fliqhts  scheduled  from  Vandenberg  AFB  and  Defense  System  Acquisition  Review  Council  III  is 
scheduled  for  mid-CY  1983.  The  Vandenberg  AFB  support  equipment  delivery  will  be  completed.  Research  and 
development  will  continue  on  the  Deep  Basing  concept. 


Proqram  Element:  I64312F 

mo  Mission  Area:  Land-Based  Strike,  till 

B.  (0)  PROGRAM  AOOOMPLISHMEWTS  AND  FUTURE  F.FP0RTS: 


*7 


</7. 
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Proqran  Element:  I64312F  Title:  Peacekeeper 

non  Mission  Area:  Land-Based  Strike,  fill  Budqet  Activity:  Strategic  Prog  raws,  |3 

(3)  (0)  FY  1984  Planned  Program  and  Basis  for  FY  1984  WOTtg  Bequest:  Fabrication  and  testing 
will  he  continued  on  all  the  major  missile  and  basinq  subsystems.  This  will  include  the  three  booster 
motors  (Stapes  I,  II,  and  III),  the  post-boost  vehicle,  quidance  and  control,  reentry  system,  missile 
transport  at  ion  and  hanUlnq  equipment,  and  fliqht  safety  system,  the  basinq  vehicle  subsystem  will  continue 
testinq.  Fliqht  and  tarqetinq  software  desiqn  will  be  continued.  Extensive  flight  and  ground  test  planning 
and  special  test-unique  hardware  desiqn  will  be  fabricated,  the  Research  and  development  concept  validation 
effort  will  continue  for  the  lonq-term  basinq  option  of  Deep  Baaing.  There  will  be  4  teat  launches  from 
vandenberq  AFB.  Production  will  beqin  on  the  missile  and  basinq  hardware. 

(4)  (0)  Program  to  Completion:  Peacekeeper  system  development  will  continue  with  the  emphasis 
shifting  to  fliqht  testinq  and  baselininq  the  final  Peacekeeper  system  desiqn.  The  basing  system  Initial 
Operational  Capability  is  late  1986  and  the  Research,  Development,  Test  and  Evaluation  projection  shows 
that  FY  1987  will  be  the  last  year  requiring  Research  and  Development  funds. 


C.  (II)  Milestones:  Date 

1.  Missile  System  Desiqn  Review  Feb  80 

2.  Raainq  Full  Scale  Development  ’  Apr/May  82 

3.  First  Fliqht  See  Note 

4.  Production  Start  Oct  1983 

5.  IOC  Dec  86 


NOTE:  Conqress  has  delayed  the  first  fliqht  until  both  Houses  aqree  on  a  permanent  basing  mode.  As  this  is 
not  expected  to  occur  until  mid-April  83,  the  missile  will  be  ready  for  first  fliqht  and  can  be 
flown  very  soon  after  the  decision. 
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Peacekeeper  Test  &  Evaluation  Data 


1.  Development  Test  and  Evaluation  Data 

(U)  The  Ballistic  Missile  Office  (BMO) ,  Norton  AFB,  CA,  is  the  Air  Force  Systems  Command  Program  Manager  for 

developing  the  m-x  weapon  System.  BMO  is  also  the  Responsible  Test  Organization  for  DTSE.  The  Mr  Force  Test 
and  Evaluation  Center  (AFTEC)  is  responsible  for'  Independent  OTSE.  the  Strategic  Air  Command  (SAC)  will  operate 
the  M-X  and  will,  jointly  with  the  Air  Force  Logistics  Command  (AFLC) ,  be  responsible  for  malnte’ning  the  system. 
Principal  development  contractors  ares  Aerojet  General  Corp.,  AVOE,  General  Telephone  Equipment-Sylvania, 
Hercules  Aurospace  Corp.,  Martin  Marietta  Corp.,  Rockwell  Internet lonal-Aetonetlcs  Dlv.  Rockwell  International 
Rocketdyne  Div.,  TRW,  the  Boeing  Company,  Thiokol  Corp.,  and  Westinghouse  Electric  Corp. 

(U)  Hie  OT&E  program  to  date  has  concentrated  primarily  on  the  development  and  test  of  missile  subsystems  with 
the  first  flight  test  scheduled  for  early  1983.  Testing  of  basing  systems  concepts  for  CSB  will  commence  with 
go-ahead  on  tlie  CSB  program. 

(U)  DT&E  testing  reported  herein  sunmarizes  activity  leading  toward  the  first  flight  test  In  early  1983. 

(U)  The  test  data  thus  far  has  provided  confidence  that  the  required  weapon  system  performance  can  be  met  within 
the  identified  state-of-the-art  technologies  at  a  reasonable  cost.  Additionally,  this  testing  has  provided 
hardward  design  data  that  will  assure  more  comprehensive  specifications  and  a  more  realistic  estimate  of  life 
cycle  system  cost.  The  test  program  initially  evaluated  areas  of  design  risk  in  guidance,  motor  and  nozzle, 
reentry  system,  launcher,  c3,  ground  power,  physical  security  system,  and  nuclear  hardness  and  survivability. 
Contractor  test  facilities,  the  Arnold  Engineering  and  Development  Center  at  Tullahoma,  Tennessee;  the  Rocket 
Propulsion  Lab  at  Edwards  Air  Force  Base,  California;  the  Nevada  Test  Site,  Mercury,  Nevada,  Holloman  AFB,  New 
Mexico,  and  Vandenberg  Air  Force  Base  (VAFB) ,  California  have  been  used  for  most  of  the  testing  to  date. 

(U)  DT&E  during  Full-Scale  Development  is  currently  emphasizing  testing  of  components  and  subsystems  to  design 
and  development  requirements.  All  of  the  airborne  vehicle  equipment  (AVE)  hardware  supplied  by  the  guidance  and 
control  (G&C)  contractor  for  the  ground  test  missile  (Pathfinder)  testing,  which  precedes  the  first  flight  test 
missile  (FTM) ,  has  been  delivered.  The  Missile  Guidance  and  Control  Set  (MGCS)  for  Pathfinder  Is  the  first 
guidance  drawer  to  undergo  full  acceptance  testing  and  delivery  to  the  Government  for  M-X  use.  A  large  quantity 
of  VAFB  uniqje  G&C  software  has  also  been  delivered  to  support  Pathfinder  processing  and  missile  level  tests. 

(U)  Stage  I  and  the  flight  termination  ordnance  system  (FTOS)  for  the  first  flight  test  missile  (FTM-1)  have 
been  delivered  to  VAFB.  The  other  stages  the  and  reentry  system  will  be  delivered  by  mid-October.  The  in-plant 
integration  test  program  Involving  the  G&C  subsystem  and  other  missile  subsystems  was  completed  in  September. 
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The  integration  testing  culminated  with  a  Terminal  Count  Down  (TCD)  and  simulated  flight  during  which, the  MGCS 
was  operated  using  the  AVE  power  system  (flight  batteries)  and  the  in-flight  coolant  assembly.  First  flight 
software  is  being  qualified.  Calibration  and  alignment  testing  is  in  progress.  The  MGCS  for  FTM-1  support  is 
scheduled  for  delivery  5  November  1982. 

(U)  Full-Scale  Upper  Stage  motors  were  tested,  including  high  expansion  ratio,  extendible  nozzle  exit  cones, 
high  strength,  lightweight  Kevlar  motor  cases,  high  performance  Class  1.3  propellants  in  Stages  I  and  II  and 
Class  1.1  propellant  in  stage  III.  Warm  gas  control  generator  and  composite  shim  flexseal  movable  nozzle  joints 
were  tested  and  are  capable  of  high  angle,  duration.  Motors  on  Stages  II  and  III  demonstrated  the  feasibility 
of  deploying  a  full-scale  extendible  nozzle  exit  cone  over  the  plume  of  M-X  motors,  and  the  ability  to  design  an 
extendible  nozzle  exit  cone  to  withstand  the  particle  impingement  Incident  to  high  expansion  ratio  nozzles. 

Test  results  Indicate  that  M-X  performance  can  be  achieved  by  using  demonstrated  state-of-the-art  technology 
even  though  in-flight  environments  have  not  yet  been  tested.  Carbon-carbon  integral  throat-entrance  components 
have  been  manufactured  for  Stage  I,  II,  and  III.  Carbon-carbon  fixed  nozzle  liners  (used  only  on  Stage  III) 
have  been  manufactured  and  verified  during  testing. 

(U)  Total  full-scale  successful  sea  level  firings  to  date  includes  six  Stage  II  and  four  Stage  III.  All  of 
the  motor  firings  were  considered  successful  in  achieving  their  designated  test  objectives.  In  addition  to  the 
completed  sea  level  tests,  M-X  Stage  II,  III,  and  IV  motors  have  also  been  subjected  to  testing  at  AEDC  under 
simulated  altitude  conditions.  Total  full-scale  successful  ,altltude  tests  at  AEDC  include  four  Stage  II,  five 
Stage  III  and  six  Stage  IV.  Testing  of  developmental  motors  on  the  M-X  program  will  be  completed  with  the  firing 
of  Stage  IV.  To  date,  motor  testing  under  simulated  altitude  conditions  has  been  successful  in  achieving  the 
designated  test  objectives  with  the  exception  of  the  first  ENEC  test  on  Stage  II  which  failed  due  to  excessive 
erosion,  on  all  stages,  initial  flight  type  motors  have  been  tested  successfully,  thus  providing  the  confidence 
to  proceed  with  the  Flight  Proof  Test  (FPT)  program.  The  FPT  Program  is  designed  to  qualify  the  full-up  flight 
configuration  and  is  scheduled  to  begin  in  mid  October  1982  for  Stages  I,  II  and  IV.  Stage  III  FPT  motor  program 
is  in  progress.  Completion  of  the  FPT  Program  will  support  first  flight. 

(U)  The  M-X  command  destruct  motors  for  Stages  I  and  III  were  successfully  tested  at  the  AFRPL  testing  grounds 
in  early  April  and  mid-March,  respectively.  The  purpose  of  the  test  was  to  demonstrate  that  the  Flight 
Terminatio  Ordnance  System  (FTOS)  ordnance  would  fully  terminate  the  motor  firing  without  causing  detonation  of 
the  propellant.  The  Stage  II  command  destruct  motor  test  (CD-I)  was  attempted  at  Edwards  AFB,  but  failed  310 
milliseconds  after  motor  ignition  due  to  an  over-pressurization  of  the  case.  The  test  was  intended  to  activate 
the  FTOS  2.5  seconds  after  motor  ignition  to  verify  FTOS  operation.  However,  due  to  the  motor  failure,  the  test 
of  the  FT06  was  precluded.  The  failure  review  team  has  concluded  that  the  CD-I  motor  failure  was  caused  by 
“unzipping"  of  the  forward  boot  causing  unplanned  increase  in  propellant  burn  surface  area.  Corrective  action 
has  been  implemented  at  Aerojet  to  prevent  any  further  occurance  of  this  failure. 


(U)  Reentry  System  fit  checks  with  Internal  components  and  with  the  Fourth  Stage  have  been  completed.  Both  the 
MK-12A  Reentry  Vehicle  which  will  be  used  on  the  first  five  flights  and  the  Advanced  Ballistic  Reentry  Vehicle, 
designated  MK  21,  can  be  accommodated  on  the  deployment  module.  The  assembled  system  has  been  subjected  to 
simulated  flight  vibration  and  ordance  induced  shock  testing.  All  responses  were  within  design  limits. 

A  successful  shroud  fly-away  test  was  conducted  at  Otis  AFB,  Mk,  in  December  1981. 

(U)  A  full  scale  development  and  evaluation  test  series  began  in  January  1982  on  the  canister  assembly  at  the 
Nevada  Test  Site,  this  initial  series  of  the  Canister  Assembly  Launch  Test  Program  (CALTP)  consisted  of  four 
test  vehicle  launches  and  has  identified  problems  with  canister-to-missile  pads  sticking  to  the  missile  and 
possible  pad  recontact  with  the  missile.  This  testing  has  resulted  In  improved  design  of  the  Launch  Eject  Gas 
Cenerator  (LEGG) ,  confirmation  of  the  redesign  of  the  Missile  Umbilical  Group  (MUG),  which  employed  a  lanyard, 
and  examination  of  designs  to  resolve  the  problem  of  pads  sticking  to  the  missile.  The  goal  of  the  future  tests 
(weapons  system  test  T-14  and  a  proposed  second  series  of  CALPT)  is  to  determine:  canister-to-missile  separation 
ordnance  shock,  the  effect  of  steam  on  the  Stage  I  aft  end  hardware  during  ejection,  the  steam  pressure  and 
moisture  environment  in  the  internal  portion  of  the  Stage  I  motor,  incanister  launch  dynamics  and  exit  tip-off 
rates.  Test  T-14,  scheduled  In  October  1982,  will  be  the  final  confirmation  of  ejecting  dynamics  prior  to  first 
flight.  The  test  will  be  performed  using  a  ihiokol  Stage  I  with  an  inert  propellant  and  canister  hardware 
representative  of  that  which  will  be  utilized  with  FTM-1. 

(U)  M-X  components  and  materials  have  been  tested  in  the  continuing  DNA  sponsored  nuclear  underground  tests. 

The  first  test  on  the  complete  missile  will  be  the  Electromagnetic  Pulse  (EMP)  Allocations  Test  (T-21)  to  be 
conducted  in  the  ARES  facility,  Kirtland  Air  Force  Base,  during  the  months  of  January  through  June  1983.  The 
dielectric  (wood)  test  stand  is  under  construction  at  the  ARES  facility.  The  stand  will  be  ready  to  support 
testing  in  early  November.  Missile  components  and  handling  equipment  will  be  received  in  November.  Assembly  is 
scheduled  for  completion  in  December.  Testing  will  be  conducted  between  January  and  June  1983.  Each  phase  of 
flight  will  be  tested  separately  since  each  stage  has  its  own  response  to  the  EMP/SGEMP  threat. 

(U)  A  full  scale,  flight  weight  inert  M-x  missile  was  tested  in  the  Missile  Modal  Survey  Test  (T-13)  in  April 
1982).  This  test  was  conducted  to  define  the  structural  dynamic  characteristics  of  the  missile.  The  missile 
bending  modes,  mode  shapes  and  structural  damping  were  determined  from  tests  of  two  missile  configurations; 
i.e..  Stage  I  at  lift-off  and  Stage  I  at  burnout.  Based  on  the  Information  derived  from  these  tests,  the  missiles 
dynamics  have  been  sufficiently  characterized  to  begin  flight  testing. 

(U)  Twenty  test  flights  from  the  Western  Test  Range  at  Vandenberg  Air  Force  Base,  California  have  been  scheduled 
beginning  in  early  1983.  These  flight  tests  will  begin  during  Development  Test  and  Evaluation/Initial  Operational 
Test  and  Evaluation  and  continue  through  a  Follow-on  Test  and  Evaluation.  The  flight  test  articles  will  be 
configured  with  test  reentry  vehicles  and  an  in-flight  safety  system.  The  Test  and  Evaluation  objectives  are 
to:  evaluate  M-X  Stage  IX  and  iri  motor  extendable  nozzle  exit  cone  capability  to  survive  pnd  perform  during 
actual  M-X  missile  powered  flight;  assess  the  capability  of  the  Advanced  Inertial  Reference  Sptere  Guidance  and 


and  Control  units  to  achieve  accuracy  and  reliability,  including  ground  system  interface,  stage  performance, 
guidance  and  control  accuracy,  reentry  system  footprint,  and  time  of  flight  performance  capabilities.  Initial 
launches  will  be  from  a  test  pad  to  evaluate  the  missile. 

<U)  Corrective  action  for  the  sticking  pads  consisted  of  redesign  of  the  pads  and  removal  of  pads  from  Stage 
III.  Testing  of  four  different  pad  configurations  including  ones  with  mylar  film  and  waffle  type  construction 
have  been  accomplished.  During  the  last  CALTP  launch  all  of  the  waffle  type  pads  released  satisfactorily  and  at 
this  point  show  the  most  premise.  This  configuration  will  be  used  on  the  first  pad  launches,  but  design  effort 
and  testing  will  continue.  Another  test  of  the  missile-to-canister  pads  will  be  accomplished  during  the  October 
1982  CALTP  firing. 

(U)  The  only  major  subsystem  that  will  rot  be  completely  tested  as  an  entity  is  the  nuclear  warhead.  Safety 
and  treaty  agreements  require  that  it  be  tested  in  segments,  both  on  the  ground  and  in  flight,  in  ways  that  will 
never  produce  a  full  yield.  The  Department  of  Energy  (DOE)  will  manage  this  testing  in  the  same  manner  that 
they  test  other  nuclear  weapons.  The  DOE  will  certify  yield  and  reliability.  These  figures  will  be  used  by  the 
military  along  with  other  test  data  to  assess  weapon  system  effectiveness. 

((I)  Weapon  system  components  have  yet  to  be  tested  in  actual  flight  environments.  Confidence  that  they  ate 
flight  worthy  is  being  attained  through  simulating  elements  of  the  flight  environment  on  the  ground.  This  is 
done  using  vacuum  chambers,  wind  tunnels,  vibration  tables,  ovens,  radiation  sources,  acceleration  devices 
(centrifuge  or  rocket  sled)  as  appropriate.  Since  usually  only  one  of  these  environments  can  be  applied  at  a 
time,  evaluation  of  performance  in  the  combined  flight  environment  must  be  derived  analytically. 

(II)  The  technical  performance  of  the  missile  system  elements  thus  far  has  been  adequate  to  provide  confidence 
that  the  desired  performance  can  be  met.  Though  some  mean-time-between-failure  (MTBF)  data  was  collected  during 
the  c,sc  bench  test,  the  opportunity  to  obtain  maintainability  and  reliability  data  is  just  beginning. 

2.  Operational  Test  and  Evaluation 

(IJ)  This  is  a  combined  DT&E/OTSE  program.  AFTBC  manages  the  OT&E  part  of  the  program.  CTTfcE  objectives  have 
been  fully  integrated  with  OTsE  objectives  to  reduce  schedule  and  cost  impacts.  An  AFTEC  test  team  has  been 
formed  which  included  representative  personnel  from  the  using  and  supporting  commands.  Personnel  have  been 
drawn  from  SAT,  AFDC,  APCC,  ATC,  and  AFTEC  for  the  test  team.  All  test  scenarious  will  be  structured  to 
accommodate  the  objectives  of  the  combined  test  program.  The  test  approach  will  be  step-by-step  integration  of 
each  major  element  of  the  system  In  flight  and  ground  tests  which  commenced  with  the  Pathfinder  activities  in 
September  1982.  Flight  tests  will  evolve  from  a  test  pad  to  operationally  representative  facilities  at 
Vandenbetg  AFR.  a  series  of  20  launches  with  evolution  from  mainly  DTSE  to  OT&E  oriented  objectives  is  planned. 
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The  operational  effectiveness  and  suitability  of  the  system  will  be  evaluated  in  an  increasingly  representative 
environment.  Early  engineering  model  test  results  will  be  updated  as  pre-production  and  production  equipments 
become  available. 

3.  System  Performance 

(II)  Because  the  weapon  system  has  many  elements  that  contribute  to  its  effectiveness,  and  because  management 
tradeoffs  between  these  elements  are  necessary  to'  identify  the  most  cost  effective  combinations,  M-X  program 
thresholds  and  goals  have  been  established  at  the  weapon  system  level. 

(U)  The  two  goals  and  thresholds  established  for  the  M-X  weapon  system  by  the  Program  Management  Directive 
(PMD)  are  the  Mission  Effectiveness  Factor  (MEE)  and  accuracy  expressed  as  Circular  Etror  Probable  (CEP). 

(II)  MEE  is  defined  as  the  product  of  Countdown  and  Flight  (C&F)  reliability,  weapon  system  available, 
and  tatgeting  efficiency. 

(II)  Countdown  and  flight  reliability  is  the  probability  that  a  missile  system  is  available  for  conrn i tment  to 
the  launch  sequence,  responding  to  a  valid  launch  command,  and  successfully  completes  the  launch  and  flight  with 
detonation  of  a  given  warhead  within  accuracy  requirements.  During  the  OT&E/OTfcE  ptogtam,  the  operational  Ct.F 
reliability  will  be  assessed  using  flight  testing  and  applicable  ground  testing  such  as  motor  static  testing, 
launch  system  testing,  command,  control  and  communication  testing,  and  guidance  ami  control  testing.  It  is 
anticipated  that  failures  will  occur  during  the  early  phase  of  the  flight  test  progran.  Causes  of  the  failures 
will  be  corrected  through  a  reliability  improvement  program.  Test  data  will  be  modified  or  purged  only  after 
sufficient  testing  has  been  accomplished  to  verify  the  effectiveness  of  the  corrective  action.  The  limited  data 
base  available  at  IOC  will  not  support  a  high  level  of  confidence  in  the  assessed  C&F  reliability  value.  SAC 
FT7TSE  results  accumulated  after  IOC  will  increase  confidence  in  the  accuracy  of  this  assesanent. 

(II)  Weapon  system  availability  is  the  percentage  of  a  missile  force  capable  of  commitment  to  the  launch  sequence 
at  any  ranrVxn  point  in  time.  Prior  to  IOC,  availability  predictions  will  be  based  upon  a  probabilistic 
availabiliy  model.  Simulations  will  be  used  as  necessary  to  verify  the  availability  prediction  and  to  generate 
inputs  to  the  model  for  variables,  such  as  spares  availability,  that  are  not  conducive  to  probabilistic  solution. 
Subsequent  to  TOC,  actual  field  experience  as  reported  by  the  Strategic  Air  Command  will  be  the  basis  for  avail¬ 
ability  assessments. 

(II)  Tatgeting  efficiency  is  defined  as  the  ratio  of  the  nuttier  of  targets  in  a  reference  t*get  list  to  the 
nunher  of  reentry  vehicles  flown  to  achieve  100%  coverage  of  that  same  target  list.  The  targeting  efficiency 
assessment  will  he  continually  updated  fiom  the  missile  system  engineering  studies  to  tiack  the  petfotmarce  of 
the  M-X  missile  during  the  irr&E/OT&E  program.  Missile  parameters  such  as  subsystem  weights  and  irntor  specific 
impulse  may  vary  during  development  and  test.  If  so,  this  will  influence  missile  performance  against  various 
target  sti  uctut  es. 


(II)  Accuracy  is  expressed  as  CEP  which  is  defined  as  the  radius  of  a  circle  centered  on  the  aim  point  within 
which  50%  of  the  RVs  are  expected  to  be  located  at  airburst  or  Impact.  (U)  The  evaluation  of  accuracy  is  a 
continuing  process  which  begins  with  the  design  of  the  weapon  system  and  continues  throughout  the  life  of  the 
flight  test  program.  Initially,  error  budgets  are  established  at  the  subsystem  level  to  derive  an  accuracy 
budget  at  the  weapon  system  level.  The  major  subsystems  for  categorizing  accuracy  include  G&C,  targeting, 
geodetic  and  geophysics  (G&G),  and  reentry.  Under  G&C  is  included  inertial  measurement  unit  hardware  errors, 
ground  ptogran  errors,  flight  program  errors,  and  certain  elements  in  the  deployment  sequence.  Reentry  subsystem 
enors  include  the  reentry  vehicle  (KV)  and  certain  elements  of  separation.  Targeting  and  GfcG  categor  ization 
are  primarily  accomplished  by  computet  simulations. 

(tl)  During  the  M-X  test  program,  flight  test  results  will  be  used  to  validate  the  engineering  estimates. 
Confidence  in  achieving  the  system  accuracy  goal  will  ircrease  during  OT&E/OTiE  ground  and  flight  testing.  A 
mature  system  accuracy  assessment  will  be  completed  approximately  3-5  years  after  M-X  weapon  system  IOC. 

(II)  Testing  to  date,  discussed  in  Section  1,  has  provided  no  reason  to  believe  that  accuracy  or  mission 
effectiveness  thresholds  cannot  be  met.  We  are  now  entering  the  time  frame  were  meaningful  test  results,  using 
the  complete  missile  in  ground  and  flight  tests,  will  become  available.  These  test  data  will  be  used  to  refine 
estimates  of  missile  system  performance  and  identify  areas  where  design  improvements  are  required. 

(U)  To  date,  approximately  85%  of  the  supporting  transportation  and  handling  tests  and  95%  of  the  facility 
installation  and  checkout  tests  at  VAFH  have  been  completed.  Stage  checkout  fot  the  Pathfinder  missile  is 
currently  in  progress. 

(II)  Testing  to  date  has  identified  a  problem  with  the  Stage  II  motor  ENEC  and  problems  with  sticking  canistei 
missile  pads.  To  correct  the  Stage  II  ENEC  Problem,  a  design  fix  was  implemented  on  two  development  motors  and 
tested  at  simulated  altitude  at  AEDC.  The  fix  survived  both  tests  with  no  indication  of  appreciable  erosion. 

The  demonstrated  ENEC  design  will  be  implemented  on  FTM-1  for  first  flight. 


267 


(it)  Tests  on  the  following  subystems  have  been  scheduled,  started,  and/or  completed  as  shown: 


FRTM 

TO 

Propulsion,  Full-Scale 

Jen  80 

Dec  82 

Fins 

Aug  80 

Dec  82 

G4C  Integration 

Mar  82 

Sep  82 

AIRS  bench 

Sep  81  ■ 

Sep  82 

AIRS  sled 

Jun  81 

Sep  81 

MECA 

Nov  81 

Dec  82 

RS  Stiffness 

Mar  82 

Mar  82 

RS  Shock  &  Vibration 

Get  81 

Oct  81 

RS  Shroud  Fly-Away 

Dec  81 

Dec  81 

Modal  Survey 

Feb  82 

Apt  82 

EMP/KMI/EMS 

Jan  83 

Jun  83 

CAI.TP 

Jan  82 

Oct  82 

Flight  Software 

Jan  81 

Dec  82 

VAFB  Pathfinder 

Jun  82 

Nov  82 

vafb  Pad  baunchers 

Jan  83 

Jun  85 

7>oo  v>° 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64326F _ 

DOD  Mission  Area^  #113  Airborne  Strike 


Title:  Strategic  Conventional  Standoff  Capability 

Budget  Activity:  Strategic  Programs,  #3 _ 


1.  (u)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

700* 

0 

35,000 

93,500 

155,073 

283,573 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Tills  program  element  provides  funding  for  concept 
validation  of  conventional  standoff  weapon  compatibility,  integration  and  targeting  sensor  improvements  for 
present  and  future  strategic  bombers.  A  conventional  standoff  capability  would  allow  strategic  aircraft  to 
autonomously  detect,  track,  identify,  engage  and  destroy  mobile,  fixed  and  maritime  targets  with  conventional 
munitions  anywhere  in  the  world  while  minimizing  the  aircraft  exposure  to  lethal  defenses. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands:  not  applicable 

RilTfcE  700*  700 

4.  (U)  OTHER  APPROPRIATION  FUNDS :  ($  in  thousands) 

Procurement 

PE  11113F  B-52  Squadron  00  00  TBD  TBD 

PE  1I126F  B-IB  Squadrons  0  0  .0  0  TBD  TBD 

5.  (U)  REIATED  ACTIVITIES:  Strategic  Conventional  Standoff  Capability  (SCSC)  will  validate  active  and 
passive  targeting  sensors  and  an  integrated  weapon  stores  system  capable  of  dealing  with  existing  and  planned 
munitions  such  as  the  Harpoon,  Medium  Range  Air-to-Surface  Missile  (MRASM)  PE  27164F,  and  Joint  Tactical 
Missile  System  (JTACMS)  PE  64324F. 


Funding  profile  transferred  from  PE  11113F,  B-52  Squadrons,  Project  2787  Conventional  Standoff  Capability 


Program  Element:  I64326F _  Title:  Strategic  Conventional  Standoff  Capability 

DOD  Mission  Areal  #113  Airborne  Strike  Budget  Activity:  Strategic  Programs,  #3 


6.  (U)  WORK  PERFORMED  BY:  Strategic  Conventional  Standoff  Capability  program  will  be  led  by  Air  Porce  System 
Command's  Aeronautical  Systems  Division,  Strategic  System  Program  Office  at  Wright-Pat terson  APB,  Ohio. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  applicable 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  Strategic  Conventional  Standoff  Capability 

A.  (U)  Project  Description:  This  program  Implements  the  recommendations  of  the  B-52C  CSC  Concept 
Definition  Study  conducted  under  APSC/ASD  contract  by  the  Boeing  Military  Airplane  Company.  That  study, 
while  focusing  on  the  B-S2  specifically,  concluded  that  bomber  aircraft  with  SCSC  can  stop  intervention 
forces  over  land,  successfully  defeat  a  Soviet  Naval  Task  force,  act  as  a  force  multiplier  for  naval  support 
missions,  enhance  the  capability  of  the  Rapid  Deployment  Force,  and  provide  credible  military  options  between 
diplomacy  and  nuclear  response. 

The  study's  basic  assumptions  were  built  around  a  SCSC  aircraft  laving  an  advanced  targeting  sensor 
Incorporating  Synthetic  Aperture  Radar  (SAR)  and  Inverse  Synthetic  Aperture  Radar  (ISAR)  techniques. 

Further,  the  study  used  a  modern  standoff  weapon  such  as  the  Joint  Technical  Missile  System  (JTACMS)  with 
appropriate  submunitions  as  Its  conventional  missile. 

While  SAR,  ISAR,  Long  Range  Passive  Location  System  (LRPLS)  and  various  weapon  Integration  efforts 
exist  separately  a6  concepts  and  hardware,  they  have  never  been  Integrated  together  In  a  unified  targeting 
sensor/weapons  package.  This  program  will  conduct  a  concept  validation  demonstration  of  such  a  targeting 
sensor/weapon  Integration  package.  The  test  demonstration  would  provide  hardware  performance  data  for  a 
viable  standoff  weapon  system  and  actual  sensor  and  aircraft  integration  cost  data  on  which  to  base  a 
production  decision  for  the  B-52  and/or  B-1B. 

B.  (U)  Program  Accomplishments 

(1)  (U)  FY  1982  Accomplishments:  The  Boeing  Military  Airplane  Company  completed  the  B-52 

Conventional  Standoff  Capability  Concept  Study  that  was  funded  under  PE  11113F  B-52  Squadrons,  Project  2787 
Conventional  Standoff  Capability.  That  study  concluded  that  the  B-52  when  equipped  with  proper  standoff 
weapon  and  an  autonomous  targeting  capability  employing  SAR/ISAR  techniques,  can  stop  Intervention  forces 
over  land,  successfully  defeat  a  Soviet  Naval  Task  force,  act  as  a  force  multiplier  for  naval  support 
missions,  and  enhance  the  capability  of  the  Rapid  Deployment  Force. 

(2)  (U)  FY  1983  PROCRAM:  No  FY  83  funds  are  currently  programmed  for  SCSC. 
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Program  Element :  #64326? _  Title:  Strategic  Conventional  Standoff  Capability 

DOD  Mission  Area:  #113  Airborne  Strike  >  Budget  Activity:  Strategic  Programs,  #3 _ 

(3)  00  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Funds  are  required  for 

PY  1984  to  conduct  a  concept  validation  demonstration  of  active  and  paaslve  targeting  sensors  and  a  modern  weapon 
Integration  station.  Request  for  proposals,  contract  award,  hardware  development  and  integration  for  the  sensor 
demonstration  will  be  done.  Appropriate  Acquisition  Council  Review  will  be  conducted. 

(4)  (u)  Program  to  Completion:  Brass  board  hardware  (radar  and  modified  OAS  elements)  will  be 
developed  for  subsystem  evaluation.  Hardware  will  be  integrated  Into  a  B-52  aircraft  test  bed  leading  to  a 
test  flight  program.  Project  will  be  complete  with  evaluation  of  flight  test  data,  deficiency  corrections 

if  any,  and  aircraft  demodification.  The  program  would  lead  Into  e  production  prototype  program  In  PY  1986 
for  the  B-52  and  a  TBD  modification  for  the  B-1B. 


00 

Major  Milestones: 

(1) 

(U) 

RFP  Release 

2Q  FY 

1984 

(2) 

(U) 

Contract  Award 

3Q  FY 

1984 

(3) 

(U) 

Aircraft  Modification 

2Q  FY 

1986 

(4) 

(u) 

Teat  Flight 

4Q  FY 

1986 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  I6436IF 

<  DOD  Mission  Area:  1113,  Airborne  Strike 

1.  (0)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Title:  Air  Launched  Cruise  Missile,  ACM-86B 
Budget  Activity:  13,  Strategic  Programs 


Project 

Number 


FY  1982 

Actual 


FY  1983 

Estimate 


TOTAL  FOR  PROCRAM  ELEMENT 


68,720  19,200 


FY  1984 

Estimate 

28,347 


FY  1985 

Estimate 

28,472 


Total 

Additional  Estimated 

to  Completion  Cost 


82,133 


1,309,292 


2.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED:  The  Air  Launched  Cruise  Missile  (ALCM)  greatly  enhances  the  air 

breathing  leg  of  the  Triad  by:  stressing  and  diluting  Soviet  defenses,  thus  Improving  the  overall  penetration  prospects 
of  the  mixed  air  breathing  force;  compelling  the  Soviets  to  devote  substantial  resources  to  their  national  air  defenses 
to  counter  this  threat;  Increasing  the  number  of  weapons  In  our  strategic  forces  In  the  near  term  and  convincing  the 
Soviets  that  their  massive  air  defense  efforts  will  not  substantially  blunt  United  States  air  breathing  strike  capa¬ 
bilities. 


COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 


PE  64361P/RDT&E 
PE  11I22F/Misslle  Procurement 


68,741 
597 , 104 


26,338 

646,000 


19,730 

634,700 


74,000 

3,491,100 


1,206,300 

6,508,900 


(U)  The  additional  FY84  (+8.8M),  FY85  (+28. 5M)  and  to  complete  (+8.1M)  RDT&E  requirement  is  to  correct  Mission  Planning 
deficiencies.  Initiate  a  Combined  Environmental  Reliability  Test  (CERT)  program,  develop  depot  level  support  equipment 
and  accomplish  missile  software  maintenance. 

A  2  December  1982  OSD  Decision  curtailed  the  ACM-86B  procurement  program  with  the  FY83  buy.  Furthermore,  FY83 
Congressional  actions  scaled  down  the  FY83  RDT&E  and  procurement  program  In  favor  of  an  Advanced  Cruise  Missile  (ACM) 
program.  Total  ALCM-B  procurement  will  be  1499  to  support  [_  The  total  ALCM  PAA  (ALCM-B  and  ACM)  will  be,_  ' 

(Approximately  3200  total  buy).  Procurement  funding  for  FY  84  and  "beyond  is  for  ALCM-B  support  equipment  only. 

4.  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

Total 

FY  1962  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 


Missile  Procurement 
(Missile  Quantity) 


597,145 

(440) 


524  ,  500 
(330) 


103,937 

(0) 


89,057 

(0) 


183,396 

.(0) 


2,638,047 

(1499) 


172. 
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Program  Element :  #64 36 IP 
DOD  Mission  Areal  Tfl3 

Military  Construction 
Department  of  Energy  Costa 
(W- 80  Warhead) 

r 

*  W-80  cost  based  on 

randum  changes • 

3.  (u)  RELATED  ACTIVITIES!  The  AGM-86B  ALCM,  the  land  attack  Sea  Launched  Cruise  Missile  (SLCM),  and  the  Ground 
Launched  Cruise  Missile  ( CLCM)  programs  are  structured  to  have  maximum  commonality  In  engine  and  navigation/ guidance 
subsystems.  The  ALCM  and  SLCM  share  the  common  W-80  nuclear  warhead  under  development  by  the  Department  of  Energy.  The 
SLCM  and  GLCM,  the  engine,  navigation/guidance  and  mission  planning  projects  are  jointly  managed  through  the  JCMPO. 
However,  after  the  April  1980  production  decision,  management  of  the  ALCM  was  transferred  to  the  Air  force  Strategic 
Systems  Program  Office  (SSFO).  The  B-52  Squadrons,  Program  Element  (PE)  11113F,  Is  also  related  to  the  ALCM.  The  B-52 
Cruise  Missile  Carriage,  Offensive  Avionics  System,  and  other  projects  require  close  coordination  with  the  ALCM  program 
to  ensure  full  compatibility.  A  memorandum  of  understanding  exists  between  Air  force  Systems  Command  and  the  JCMPO 
which  delineates  interface  tasks.  Development  for  an  Improved  F107  ALCM  engine  (14A6  redesignated  FI  12)  la  being  con¬ 
ducted  under  the  Advanced  Cruise  Missile  Technology  PE  63319F.  Development  of  an  Advanced  Cruise  Missile  (ACM)  will 
be  conducted  under  a  special  access  required  PE. 

6.  (0)  WORK  PERFORMED  BY:  The  SSPO  works  under  the  Aeronautical  Systems  Division,  Wright-Pat terson  Air  Force  Base,  OH 
In  cooperation  with  the  JCMPO  (Naval  Material  Command),  Washington,  DC.  The  ALCM  program  also  Interfaces  with;  Department 
of  Energy,  Washington,  DC  (W-80  warhead);  Defense  Mapping  Agency,  Washington,  DC  and  St.  Louis,  H>,  Strategic  Air 
Command  and  Joint  Strategic  Target  Planning  Staff,  Offutt  AFB,  NE  (terrain  contour  matchii^  map  and  mission  planning). 
Department  of  Defense  in-house  facilities  include:  Arnold  Engineering  Development  Center,  TN;  Naval  Ship  Research  and 
Development  Center,  Betheada,  MD;  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Radar  Target  Scatter  Facility  and  White 
Sands  Missile  Range,  Holloman  AFB,  NM;  Air  Force  Weapons  Laboratory  and  Air  Force  Test  and  Evaluation  Center,  Klrtland 
AFB,  NM;  4$50th  Test  Wing  and  the  Flight  Dynamics  Laboratory,  Wright-Pat teraon  AFB,  OH;  6314th  Test  Squadron,  Hill  AFB, 

UT ;  Air  Force  Flight  Test  Center,  Edwards  AFB,  CA  and  the  Pacific  Missile  Test  Center,  Point  Mugu,  CA.  The  major  contrac¬ 
tors  are:  air  vehicle  -  Boeing  Aerospace,  Seattle,  WA;  carrier  aircraft  equlpment/crulae  missile  Integration  Boeing 
Military  Aircraft  Company,  Wichita,  KS;  engine  -  Williams  International  Corporation,  Walled  Lake,  MI  and  Teledyne  CAE, 
Tolido,  OH;  navigation  guidance  -  McDonnell  Douglas  Astronautics  St.  Louis,  MO,  Litton  Industries,  Woodland  Hills,  CA, 
Litton  Canada  Limited,  Toronto,  ONT,  Minneapolis  Honeywell,  Minneapolis,  MN;  recovery  system  -  Pioneer  Parachute  Company, 
Manchester,  CT  and  Irvine  Company,  Los  Angeles,  CA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84:  N/A 

8.  (U)  AIR  LAUNCHED  CRUISE  MISSILE  (SINGLE  PROJECT  OVER  $10  MILLION  IN  FY  84): 

A.  (U)  Project  Description:  The  Air  Launched  Cruise  Missile  Is  a  small,  long  range,  accurate,  nuclear  armed  air- 
to-ground  cruise  missile.  ALCM  carriage  and  launch  will  be  from  bomber  aircraft.  Initially,  ALCM  carriers  will  be 
B-52C/H  aircraft,  both  on  external  pylons  and  Internal  launchers  (B-52C  external  only,  B-S2H  both  external/internal). 


Airborne  Strike 


Title:  Air  Launched  Cruise  Missile  AGH-868 
Budge t  Activity:  #3,  Strategic  Programs 


102,280 


20,000  37,700  201,915  443,200 


r  j 

J  W-80  cost  will  be  adjusted  downward  to  reflect  new  requirements  In  stockpile  memo- 
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Program  Element!  I64361P  Title:  Air  Launched  Cruise  Mlaalle,  ACH-86B 

DOD  Mission  Area:  flT3.  Airborne  Strike  Budget  Activity:  ?3,  Strategic  Programs 

The  B-1B  aircraft  will  also  be  cruise  missile  capable  for  use  in  the  1990s  and  beyond.  The  missile  la  powered  by  a 
small  turbofan  engine  In  the  600  pound  thrust  category.  Missile  navigation  is  accomplished  by  means  of  an  Inertial 
navigation  system  and  a  terrain  contour  matching  (TERCOM)  system. 

B.  (0)  Program  Accomplishments  and  Puture  Efforts: 

(1)  (U)  PY  1982  Accomplishments!  Prime  PY  1982  activity  was  meeting  the  December  1982  Initial  Operational 
Capability  at  Grlfflss  Air  Force  Base,  NY  (The  First  Squadron  of  B-520s  modified  with  Offensive  Avionics  System  (OAS) 
equipped  with  12  external  ALCMs).  The  ALCM  Follow-on  Operational  Test  and  Evaluation  program  completed  the  last  launches 
froa  the  modified  OAS  B-52C  aircraft.  Second  sources  were  qualified  for  the  F-107  engine.  Development  of  depot  level 
support  equipment  continued.  Engineering  changes  resulting  from  the  Follow-on  Operational  Test  and  Evaluation  program 
were  documented  and  incorporated  Into  the  production  design.  Retrofit  kits  were  developed  to  update  missiles  In  the 
operational  Inventory  to  the  approved  configuration.  The  ALCM  site  activation  task  force  was  active  at  Wurtsmlth  Air 
Force  Base,  Ml,  the  second  ALCH  base.  Site  activation  initiated  Interim  contractor  support  to  assist  In  maintaining 
Initial  operational  readiness  of  the  ALCM. 

(2)  (U)  FY  1983  Program;  The  major  portion  of  the  FY  83  effort  will  be  to  continue  development  of  depot  level 
support  equipment  and  continue  to  refine  the  ALCM  Mission  Planning  System  (MPS). 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  RDT&E  Request;  FY84  efforts  will  be  to  continue  depot  level  sup¬ 
port  equipment  and  MPS.  Initiate  a  Combined  Environment  Reliability  Test  (CERT)  program.  Initiate  an  ALCM-B  engine 
retrofit  program  that  will  Increase  thrust  by  22Z  and  extend  recertification  cycle  from  30  to  60  months. 

(4)  (U)  Program  to  Completion:  The  development  activity  planned  beyond  FY  1984  will  be  the  start  of  the  ALCM/ 
B-1B  Integration  effort. 

C.  (0)  Major  Milestones! 

Milestones 


1.  Defense  System  Acquisition  Review  Council  1 
(Program  Inltlated)(AGM-86A) 

2.  Defense  System  Acquisition  Review  Council  II  (AGM-86A) 

3.  Defense  System  Acquisition  IA  (AGM-86A) 

4.  Jettison  Tests  Completed  (AGM-86A) 

5.  Engine  Preliminary  Flight  Rating  Test  Complete 

6.  Initial  Department  of  Energy  Phase  III  (Warhead) 

7.  First  Powered  Flight  (AGM-86A) 

8.  First  Guided  Flight  (ACM-86A) 

9.  Defense  System  Acquisition  Review  Council  II  (AGM-66A/B) 
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Dates 


February  1974 
December  1974 
March  1975 
June  1975 
October  1975 
February  1976 
March  1976 
September  1976 
January  1977 


Program  Element  s  /64361F 

DOO  Mission  Areal  1 1 1 3,  Airborne  Strike 


Title:  Air  Launched  Cruise  Missile,  ACH-86B 
Budge t  Activity:  >3,  Strategic  Programs 


10.  AGM-86B/ AGM-109  Competition  Directed 

11.  System  Design  Reviews 

12.  First  Full  Scale  Engineering  Flight 

13.  Source  Selection 

14.  Defense  System  Acquisition  Review  Council  III  (Production  Decision) 

15.  Follow-on  Operational  Test  and  Evaluation 

16.  First  Alert  Capability  (One  B-52G) 

17.  Initial  Operational  Capability  (First  B-52C  Squadron) 

18.  Full  Operational  Capability  (AGM-86B) 


July  1977 
May  1978 
July  1979 
March  80 
April  1980 

June  1980  -  October  1982 
8aptambar  1961 
December  1982 
Fiscal  Year  1985 
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Budget  Activity:  Strategic  Program  13 

Program  Element:  Air  Launched  Crulae  Mlaalle 

Teat  and  Evaluation  Data 


1.  (U)  Development  Teat  and  Evaluation:  In  1975  and  1976,  six  advanced  development  tests  were  conducted  on  the 
medium  range  Boeli^  ACM-86A  Air  Launched  Cruise  Missile  (ALCM).  Jettison  tests  were  successful,  demonstrating  that 
the  ACM-86A  could  be  safely  launched  at  low  and  high  airspeeds,  and  four  of  the  six  flight  tests  were  successful. 

The  fifth  flight  went  out  of  control  because  the  stable  platform  of  the  inertial  navigational  element  tumbled  and  the 
sixth  flight  failed  to  obtain  an  engine  start. 

(U)  The  General  Dynamics  AGM-109  ALCM  Inherited  the  Development  Test  and  Evaluation  (DT6E)  base  of  the  BCM-109 
Sea  Launched  Cruise  Missile  (SLCM).  The  SLCM  has  had  a  total  of  90  flight  tests  as  of  22  July  19B2.  The  Joint  Cruise 
Missiles  Project  Office's  records  Indicate  that  66  we  re  successful  while  24  were  failures.  Previously  Identified 
problems  have  been  resolved  and  reported  by  the  SLCM  prograa. 

(V)  The  Pull  Scale  Engineering  Development  (PSED)  prograa  for  the  long  range  ALCM  Is  structured  into  two  phases. 
The  first  phase  was  the  competitive  flyoff  between  the  AGM-B6B  and  the  AGM-109  with  the  ACM-86B  chosen  to  proceed 
Into  production.  The  second  phase  consists  of  20  follow-on  flights  to  support  B-52C/ALCM  lntegatlon.  The  PSED  test 
prograa  began  In  April  1979  with  B-52  flutter  and  Jettison  tests  of  each  missile  configuration.  Two  modified  B-52Gs 
(one  for  each  contractor)  were  delivered  to  Edwards  Air  Porce  Base,  CA  in  May  1979  to  begin  the  missile  competitive 
flight  test  program.  A  third  B-52  was  used  at  Edwards  Air  Porce  Base  for  performance,  flutter  and  Jettison  tests. 

The  competitive  flight  test  prograa  ran  from  July  1979  through  B  February  1980  and  consisted  of  B-52  performance 
evaluations  with  ALCM  loaded;  captive  carry  tests  as  required;  live  launches  (ten  flights  per  contractor);  reliability 
and  maintainability  demonstrations;  mid-air  recovery;  and  survivability  and  vulnerability  testing.  During  the 
flyoff,  10  ACH-86B8  and  7  ACM-109s  (3  were  refurbished  and  reflown)  were  tested.  The  ten  flights  per  competitor  were 
further  divided  Into  three  DT4E  flights  conducted  by  the  contractors  and  seven  Development  Test  and  Evaluation/Initial 
Operational  Test  and  Evaluation  flights  conducted  by  a  joint  Air  Force  Development  Test  and  Evaluatlon/lnltlal 
Operational  Test  and  Evaluation  (DT&E/IOT&E)  test  team.  The  10T&E  was  managed  by  the  Air  Force  Test  and  Evaluation 
Center.  Of  the  twenty  flights,  twelve  were  successful,  two  unsuccessful  and  six  partially  successful.  There  were 

no  significant  problems  with  either  of  the  missiles  or  the  B-52  flatter  and  jettison  tests. 

(U)  The  Boeing  ACM-86B  missile  was  selected  on  25  March  1980.  The  AGM-86B  Is  now  partlcpatlng  in  an  additional 
20  flight  Follow-on  Operational  Test  and  Evaluation  program  that  began  In  June  1980  and  was  completed  in  October 
1982.  The  follow-on  testing  used  11  missiles  from  the  fiscal  year  1978/1979  buy  and  nine  refurbished  missiles.  Of 
the  20  flights  14  were  successes  (10  consecutive),  three  partial  successes  and  three  were  failures.  One  of  the 
partial  successes  was  due  to  telemetry  loss  and  not  missile  related.  The  second  was  due  to  a  bad  Terrain  Contour 
Matching  update  fix  (off  course)  In  which  the  missile  crashed  In  very  rough  terrain  during  terrain  following  flight. 
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Budget  Activity:  Strategic  Program  £3 

Program  Element:  Air  Launched  Cruise  Miaalle 


The  third  partial  success  was  caused  by  an  earlier  termination  due  to  bad  weather  in  the  test  range  area.  The  first 
failure  was  caused  by  excessive  carbon  build-up  in  the  engine  resulting  in  first  stage  turbine  burn-through.  The 
second  unsuccessful  mission  occurred  when  the  launch  sequence  failed  to  deploy  missile  aero  surfaces  caused  by  an 
ejector  rack  solenoid  failure.  The  third  failure  was  due  to  an  uncommanded  engine  shutdown  caused  by  a  faulty  fuel 
control  unit.  All  necessary  hardware  modifications  to  correct  these  problems  have  been  identified  and  Implemented. 
Eleven  of  the  20  missions  completed  the  Air  Launched  Cruise  Hisslle/Cruise  Missile  Integrated  (ALCM/CM1)  B-S2G  aircraft 
Interface  and  nine  missions  used  the  B-52C  Offensive  Avionics  System  (OAS)  aircraft  with  Block  0  and  Block  1  software 
updates.  The  next  ALCM  test  called  Integrated  Weapon  System  (IWS)  Phase  1  FOT&E,  will  be  managed/conducted  by  the  Air 
Force  Test  and  Evaluation  Center  using  Strategic  Air  Comamnd  operational  assests  (crews,  bombers  and  missiles).  The 
first  of  15  IWS  Phase  I  missions  Is  scheduled  for  December  1982. 

(U)  The  missiles  tested  during  the  flyolf  were  representative  of  those  that  will  be  procured.  Changes  identified 
during  the  flyoff  were  tested  by  Boeing  during  the  20  flight  follow-on  phase.  Included  will  be  a  new  radar  altimeter 
and  the  production  configured  engine.  Support  equipment,  missile  handling  equipment  and  full  capability  electronic 
systems  test  secs  will  be  tested  during  the  follow-on  test  period. 

(U)  Testing  of  the  missile  was  conducted  out  of  Air  Force  Flight  Test  Center  using  primarily  the  Utah  Test  and 
Training  Range  and  Pacific  Missile  Test  Center.  A  combined  test  team  consisting  of  Air  Force  Test  and  Evaluation 
Center  personnel  conducted  the  the  test  under  the  management  of  the  Joint  Cruise  Missiles  Project 
Of  f ice . 

(U)  The  Air  Launched  Cruise  Missile  (ALCM)  competition  Involved  Boeing  Aerospace,  Seattle,  WA,  and  General 
Dynamics  Convalr,  San  Diego,  CA  for  the  missile.  Williams  International,  Walled  Lake,  MI  Is  the  prime  contractor  for 
the  engine.  Teledyne  CAE,  Toledo,  OH,  will  be  the  second  source  for  the  engine.  Teledyne  will  start  qualification 
testing  of  its  copy  of  the  engine  in  late  1981.  McDonnell  Douglas,  St  Louis,  MO  provided  navigation/guidance  hardware 
to  both  missile  contractors,  but  participated  In  the  competition  with  Boeing  by  providing  navigational  software  to 
General  Dynamics.  Boeing  Military  Aircraft  Company,  Wichita,  KS  Is  the  cruise  missile  integration  contractor  respon¬ 
sible  for  B-52C  modification  and  Integration.  ALCM  development  and  Initial  production  were  managed  by  the  Joint 
Cruise  Missiles  Project  Office  (JCMPO)  with  the  Navy  as  lead  service.  Rear  Admiral  Walter  M.  Locke  was  Program  Director. 
The  ALCM  responsible  test  organization  Is  the  Air  Force  Flight  Test  Center  Edwards  Air  Force  Base,  CA.  The  Air 
Force  Test  and  Evaluation  Center  Is  the  independent  operational  test  agency  for  ALCM.  The  Aeronautical  Systems 
Division  at  WrightPatterson  Air  Force  Base,  OH  assumed  ALCM  program  management  responsibility  in  April  1980  with 
Major  General  Melvin  F.  Chubb  as  Program  Director.  Management  transfer  occurred  after  the  17  April  1980  production 
decision  which  approved  full  rate  ALCM  production.  Engine  and  navigation/guidance  systems  management  still 
remains  with  the  JCMPO. 
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Budget  Activity:  Strategic  Program  13 

Program  Element:  Air  Launched  Cruise  Missile 

(U)  Wind  tunnel  testing  was  accoapllshed  at  Arnold  Engineering  Development  Center  (AEDC)  and  the  Naval  Ship 
Research  Development  Center.  Engine  flight  qualification  and  calibration  occurred  In  fiscal  years  1979/1980  at  the 
AEDC  and  the  Naval  Air  Propulsion  Center.  Rotary  launchers  were  proof  qualification  tested  In  fiscal  year  1979. 

Pylon  proof  testing  began  In  February  1979.  Pylon  Jettison  began  in  August  1980. 

(U)  Environmental  testing  in  fiscal  year  1979  consisted  of  static  icing  tests  of  the  compedng  missiles.  Fiscal 
year  1980  activities  Included  simulated  free  flight  Icing  teats  of  the  missile  In  the  AEDC  wind  tunnel  and  Icing 
flight  tests  of  the  mlsslle/pylon/  B-52G  combination  using  the  K.C— 135  water  spray  tanker.  The  fiscal  year  1981 
effort  consisted  primarily  of  test  planning  and  facility  set  up  for  further  missile  Icing  tests  at  AEDC  and  free 
flight  Icing  test.  The  Inflight  Icing  test  was  successfully  completed  In  January  1982. 

(0)  Development  Test  Reports  published:  ACM-86  Air  Launched  Cruise  Missile  (ALCM)  DTtB  Competitive  Test  Program, 
Vol  1  thru  VI,  May  1980  and  ACH-109  Air  Launched  Cruise  Missile  (ALCM)  PT&E  Competitive  Test  Program,  Vol  I  thru 
VI.  May  1980. 

(U)  The  majority  of  the  reliability  and  maintainability  testing  la  being  conducted  during  the  follow-on  test 
program  now  that  sufficient  production  configured  support  equipment  Is  available.  During  the  flyoff  the  contractors 
were  expected  to  demonstrate  a  test  reliability  of  .575  to  .744  for  a  hypothetical  mission  of  12  hours  captive  carry 
and  5  hours  of  free  flight.  A  value  of  .68  was  achieved.  Ground  test  demonstrations  conducted  during  the  flyoff 
were  evaluated  as  part  of  the  competition.  These  Included  pylon/  launcher  loading,  vehicle  exchanges,  payload 
exchange  and  Halted  capability  electronic  systems  test  set  testing.  These  testa  were  conducted  by  Air  Force  Flight 
Test  Center  and  Air  Force  Test  And  Evaluation  Center  personnel  at  Edwards  Air  Force  Base,  CA. 

2.  (U)  Operational  Test  and  Evaluation:  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  was  responsible  for 

Initial  Operational  Test  and  Evaluation  (I0T&E)  and  the  early  phase  of  Follow-on  Operational  Test  and  Evaluation 
(F0T4B)  of  the  Air  Launched  Cruise  Missile  (ALCM).  The  ALCM  test  team  was  located  at  Edwards  AFB,  California,  and 
comprised  of  personnel  from  AFTEC,  Strategic  Air  Command  (SAC),  Air  Force  Logistics  Command,  and  Air  Training  Command. 
The  test  program  combined  ALCM  and  B-52  Offensive  Avionics  System  (0AS)  testing.  In  addition,  ao  AFTEC  test  team 
was  established  at  urlfflss  AFB  New  York  In  January  1982  to  conduct  the  operational  suitability  evaluation  for  the 
combined  systems. 

(U)  A  combined  Development  Teat  and  Evaluation  (DT4E)/FOT4E  was  conducted  following  the  combined  DT4E/10T4E 
competitive  fly-off  between  Boeing  Aerospace  Company  (BAC)  and  Ceneral  Dynamlcs-Convalr.  Selection  of  the  BaC  ACM-B6B 
was  announced  on  25  March  1960  after  the  DT&E/IOT&E  fly-off.  The  Defense  Systems  Acquisition  Review  Council  (D SAkC) 
III,  which  met  on  17  April  1980,  provided  direction  for  production  of  225  missiles  in  FT  80,  F0T4E,  continuation  of 
reliability  and  maintainability  efforts,  and  management  attention  on  Improving  BAC  quality  assurance  discipline  for 
this  program.  ALCM  F0T4E  testing  from  April  1980  through  May  1981  consisted  of  11  ALCM  launches  from  the  same  B-52C 
BAC  used  during  the  competition.  Operational  effectiveness  test  results  to  date  are  Inconclusive  with  the  exception 
of  mission  reliability  for  which  the  data  clearly  Indicated  that  substantial  Improvements  are  required.  Operational 
effectiveness  areas  that  are  satisfactory  Include  range,  selection  of  alternate  mission  profiles,  arming  and  fusing. 
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Budget  Activity:  Strategic  Program  #3 

Program  Element:  Air  Launched  CrulBe  Missile 

missile  status  monitoring,  and  B-52G  flight  handling  characteristics.  Operational  performance  of  the  ACM-86B  In  areas 
such  as  accuracy,  terrain  following,  and  the  low  altitude  portion  of  the  launch  envelope  are  as  yet  undeternined. 

The  suitability  factors  of  availability,  logistics  supportablllty  (excluding  technical  data),  training  and  human 
factors  were  all  previously  rated  as  satisfactory.  Recent  test  results,  however,  have  led  to  reduced  availability 
predictions.  Mission  planning  system  capability  and  overall  suitability  of  software  are  undetermined  and  major  efforts 
will  be  required  to  complete  these  evaluations  before  Initial  Operational  Capability  (IOC). 

(U)  After  the  Air  Launched  Cruise  Missile  (ALCM)  initial  Follow-On  Operational  Test  and  Evaluation  (FOT&E)  was  com¬ 
pleted  all  ALCM  launches  used  on  Offensive  Avionics  System  (OAS)  modified  B-52G  for  the  lauch  platform.  Two  launches 
were  completed  In  August  and  September  19B1  as  part  of  the  OAS  initial  operational  Test  and  Evaluation  (IOT&E)  conducted 
at  the  Boeing  Facility  at  Wichita,  KS.  Four  ALCM  launches  were  conducted  at  Edwards  Air  Force  Base  (AFB)  CA  from 
October  1981  through  January  1982.  Three  ALCM  lauches  are  planned  during  Development  Test  and  Evaluation  (DT&E)/ 
Operational  Test  and  Evaluation  (OT&E)  of  Offensive  Avionics  System  (OAS)  Block  1  and  ALCM  Revision  B  software  block 
updates  In  August  and  September  1982.  Monthly  ALCM  launches  are  planned  during  this  IS  month  program  plus  numerous 
OAS  missions.  Negotiations  are  proceeding  to  transfer  test  management  responsbillity  to  Strategic  Air  Command  on  or 
about  April  1983. 

(U)  The  significant  milestone  remaining  in  the  ALCM  program  Is  the  IOC  In  December  1982. 

(U)  OT&E  flight  tests  will  continue  to  be  conducted  over  and  be  tween ,  several  western  test  ranges,  l.e.,  Utah  Test 
and  Training  Range,  Tonopah,  Pacific  Missile  Test  Range,  and  the  Edwards  Range.  In  addition,  captive-carry  flights 
will  continue  over  the  western  part  of  the  United  States. 

(U)  The  additional  testing,  directed  by  the  Defense  Systems  Acquisition  Review  Council  III,  was  designed  to  provide 
specific  performance  parameters  to  the  user  and  to  test  required  changes  before  putting  the  missile  on  sustained  alert. 
The  objectives  cover  the  following  areas:  operational  performance  parameters,  mission  reliability,  compatibility  and 
interoperability,  survivability,  mission  planning,  availability,  logistics  reliability,  maintainability,  logistics 
supportablllty,  operations  and  support  cost  training,  human  factors,  and  software  suitability. 

(U)  Testing  of  the  Air  Launched  Cruise  Missile  (ALCM)  has  been  affected  by  a  number  of  factors  both  Internal  and 
external  to  the  program.  Fiscal  and  time  constraints  limited  the  number  of  actual  missile  launches  to  10  per  contractor 
during  the  competition  and  delayed  availability  of  some  pieces  of  support  equipment  at  the  test  site  until  after  the 
production  decision.  Four  of  the  10  Boeing  Aerospace  Company  competition  AGM-8bBs  crashed.  Crashes  occurred  on  four 
of  11  launches  In  the  Initial  Follow-on  Operational  Test  and  Evaluation  (FOT&E),  and  one  other  launch  resulted  In  a 
no-test  due  to  lost  telemetry.  The  last  launch  In  the  initial  FOT&E  series  was  in  April  1981  with  seven  additional 
successful  launclies  from  August  1981  to  August  1982  as  part  of  Che  Offensive  Avionics  System  (OAS)  program.  Updating 
of  the  U-S2C  with  tlie  OAS  caused  some  change  In  Initial  Operational  Test  and  Evaluation  (IOT&E)  programs  for  both 
systems.  Several  ALCM  test  objectives  were  delayed  until  after  September  1981  First  Alert  Capability  (FAC)  and  an 
OAS-equlpped  B-52C  was  available.  Examples  of  these  objectives  are:  total  system  mission  reliability,  interoper¬ 
ability,  compatibility,  and  some  maintainability  and  logistics  supportablllty  items. 
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Budget  Activity:  Strategic  Prograa  #3 

Program  Element:  Air  Launched  Cruiae  Mlaslle 

(U)  OT&E  Reporta  Published: 


3. 


ALCM  Operational  Test  and  Evaluation  Final  Report,  ARTEC,  September  1981 , 


ALCM  Survavablllty  Follow-on  Operational  Teat  and  Evaluation  Final  Report,  May  1982. 


System  Characteristics:  Performance  data  are  Decision  Coordinating  Paper  thresholds/goals. 


Physical  Characteristic 

Boeing 

Length  (feet) 

AGM-86B 

20.75 

Diameter  (inches) 

27.3 

Weight  (pounds) 

3144 

Wing  Span  (feet) 

12.0 

Wing  Area  (square  feet) 

.  11.0 

Warhead  Yield  (kllotons) 

[ 

B-52  Internal  Carriage  (each) 

8 

B-52  External  Carriage  (each) 

12 

Performance  Data 


Threshold 


Maximum  Low  Altitude  Speed 
(Mach  number) 

Minimum  Launch  Altitude  (feet) 

Minimum  Enroute  Altitude  (feet) 
Propulsion  Range  (kilometers)  Aj  _ 
System  Operational  Range  ,  2300 

(kilometers)  p 

Accuracy  (Circular  Error  ! 

Probable  (teet)'L/ 


1/ 


Low  altitude  at 


[ 


At£  T.last  *ix  within^ 

terminal  cell  slze£  J 


2/(U)  Extrapolated  flight  test  data. 


Coal  Demonstrated 


2500  2500 

] 


jof  target, 


A/(U)  Median  accuracy  value. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Progran  Element:  I64406F 

DoD  Mission  Area:  Space  Defense,  #123 


Title:  Space  Defense  Systems  (Antisatellite) 

Budget  Activity:  Strategic  Programs,  #3 


t.  (U) 

RESOURCES  (PROJECT  LISTING) ($ 

In  thousands): 

Project 

Number 

Title 

FY  1982 
Actuel 

FY  1983 

Estimate 

FY  1984 

Estimate 

FY  1985 
Estimate 

Additional 

to  Completion 

Total 

Estimated 

Costa 

2134 

2135 

2241 

TOTAL  FOR  PROGRAM  ELEMENT 
Miniature  Systems 

Advanced  Systems 

Instrumented  Target  Vehicle 

200,900 

162,600 

20,500 

17,800 

209,482 

190,982 

700 

17,800 

205.624 

194.624 
500 

10,500 

108,291 

98,491 

600 

9,200 

Continuing 

Continuing 

Continuing 

Continuing 

Not  applicable 
Not  applicable 
Not  applicable 
Not  applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  program  la  developing  and  testing  an  antlsatelllte  (ASAT) 
system  in  response  to  guidance  contained  In  National  Space  Policy  and  the  Secretary  of  Defense  approved  Mission  Element 
Need  Statement.  This  system  la  designed  to  deter  Soviet  ASAT  attacks  on  U.S.  space  systems  and  to  remove  the  sanctuary 
status  the  Soviets  currently  enjoy  In  space  by  providing  a  capability  to  deny  them  the  use  of  those  space  assets  which 
enhance  the  effectiveness  of  their  land,  sea  and  aerospace  fotces.  The  air-launched  ASAT  currently  under  development 
consists  of  a  modified  Short  Range  Attack  Missile  (SRAM)  first  stage,  an  AI.TAIR  III  second  stage  and  a  Miniature  Vehicle 
(MV)  warhead.  ASAT  missiles  will  be  launched  from  designated,  dual  mission,  air  defense  F-15s.  To  support  ASAT  testing, 
a  dedicated  target  satellite  (Instrumented  Target  Vehicle)  Is  also  being  developed.  (Project  2241).  To  permit  the  Air 
Force  to  be  responsive  to  the  evolving  threat.  Project  2135  funds  investigations  Into  advanced  technologies  for  possible 
future  ASAT  applications. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

V  V  3/ 

RDT&E  200,900  211,764  179,038 

3/ 

Procurement  (Missiles  -  3020)  0  0  32,800 


Continuing 

Continuing 


Not  Applicable 
Not  Applicable 


1/  $900,000  repr -igtammed  to  fund  advanced  space-based  concepts. 

2/  Funding  reallocated  to  other  high  priority  Air  Force  needs. 

if  $31,462,000  added  In  FY  1984  to  fund  the  risk  reduction  efforts  described  In  Para  8B.  $13,000,000  of  this 

$31,462,000  was  ttnnsfered  from  Program  Element  (PE  12450F),  Missile  Procurement  because  of  a  restructuring  of  FY  1985 
ASAT  procurement  activities.  FY  1984  long-lead  Missile  Procurement  can  be  adequately  funded  with  the  remaining 
$19,409,000  (See  Para  4).  Also  reflects  Inflation  adjustments. 
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Program  Element:  #64406F 

DoD  Mission  Area:  Space  Defense,  #123 


Title:  Space  Defense  Systems  (Antlsatelllte) 
Budget  Activity:  Strategic  Programs,  #3 


OTHER  APPROPRIATION  FUNDS 


In  thousands): 
FY  1982 
Actual 


ASAT  Missile  Procurement  (PE  12450F) 
Funds  (3020) 

Quantities 

Weapon  Pylons  and  Pallets  (PE  12450) 
Funds  (3010) 

Quantities 


-  Military  Construction  (PE  12450)  (3300) 


FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Complete 

Total 

Estimated 

Cost  , 

0 

19,409 

196,942 

Continuing 

Not  Applicable 

0 

Long  Lead 

10 

Continuing 

Not  Appllcalbe 

0 

0 

35,100 

Continuing 

Not  Applicable 

0 

0 

2 

Continuing 

Not  Applicable 

0 

0 

10,713 

11,279 

21,992 

5.  (U)  RELATED  ACTIVITIES:  This  program  is  part  of  the  Air  Force  Space  Defense  Systems  Program  effort  Involving  four 
functional  areas:  Antlsatelllte,  Space  Surveillance  Technology,  Satellite  Systems  Survivability,  and  Command  and  Control. 
Program  Element  63438F,  Satellite  Systems  Survivability,  la  developing  generic  technology  to  enhance  the  survivability 

of  United  States  space  systems.  Program  Element  63428F,  Space  Surveillance  Technology,  Is  developing  Improved  surveil¬ 
lance  capabilities  to  support  ASAT  targeting.  Program  Element  1231  IF,  North  American  Alt  Defense  Command  Combat  Oper¬ 
ations  Center,  and  Program  Element  12424F,  SPACE TRACK,  provide  the  needed  command  and  control  and  tracking  capability  so 
the  ASAT  system  can  be  targeted. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  Systems  Command's  Space  Division  In  Los  Angeles,  CA,  manages  this  program.  Aero¬ 
space  Corporation,  El  Segundo,  CA,  provides  technical  support.  Air-launched  ASAT  major  contractors  are:  Vought  Corpor¬ 
ation,  Grand  Prairie,  TX,  and  the  Boeing  Aerospace  Corporation,  Seattle,  WA.  AVCO,  Wilmington,  MA,  Is  developing  the 
Instrumented  Target  Vehicle.  The  Arnold  Engineering  Development  Center  and  Air  Force  Systems  Command  Space  and  Missile 
Test  Organization  are  both  supporting  the  ASAT  development  and  test  efforts. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

Project  #2135:  Advanced  Systems.  This  projects  funds  the  study,  analysis  and  preliminary  development  of  advanced 
aecond/thlrd  generation  antlsatelllte  (ASAT)  concepts.  Backup,  high-explosive  ASAT  techniques  have  also  been  examined. 
Advanced  physical  Interceptors  and  directed  energy  techniques  are  currently  being  evaluated.  The  Alt  Force  continues  to 
participate  In  the  DoD  ground-based,  airborne,  and  space-bssed  lasers  studies  so  when  this  technology  matures,  lasers 
weapon  systems  can  be  considered  for  ASAT  and  other  mission  applications,  f 

Other,  far-term  directed  energy  techniques  (e.g.,  particle  beams)  are  also  being  examined.  A  low-power,  non-lethal  demon¬ 
stration  of  a  ground-based  laser  ASAT  Is  scheduled  for["  funder  PE  63605F.  Test  results  from  this  demonstration 

will  be  evaluated  to  provide  a  basis  in  latef  ^ for  a  decision  on  the  operational  utility  of  an  operational  ground- 

based  laser  ASAT.  A  mission  analysis  will  be  completed  in  FY  1983  on  the  potential  ASAT  applications  of  airborne  laser 
systems  In  widebodied  cargo  aircraft.  An  examination  of  near-term  ASAT  applications  of  promlsllng  far-term  ballistic 
missile  defense  (BMD)  technology  will  be  completed  In  r  j 
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Program  Element:  #6440 6F 

DoD  Mission  Area:  Space  Defense,  #123 

8.  (U)  PROJECT  OVER  $10M  IN  FY  1984: 


Title:  Space  Defense  Systems  ( Ant lsatell 1 t e) 
Budget  Activity:  Strategic  Programs,  (j 


(U)  Project:  Miniature  Systems,  #2134 

A.  Project  Description:  The  ability  of  the  Soviet  Union  to  use  military  power  on  a  worldwide  basis  is 

Increasingly  dependent  on  effective  and  reliable  operation  of  various  satellite  systems.  These  systems  enhance  the  per¬ 
formance  of  Soviet  surface,  sea  and  aerospace  forces  and ^ 

~]  The  U.S.  ASAT  program  Is  designed  to  deny  the  Soviets  use  of  those  systems.  The  Air  Force  ant lsat el 1 1 t e  (ASAT1 
program  Is  also  a  response  to  the  demonstrated  Soviet  ASAT  capability.  In  the  absence  of  a  comparable  United  States 
system  or  comprehensive  and  verifiable  negotiated  limits  on  ASAT  ayBtems,  tha  9ovtet  ASAT  program  raises  the  prospect  of 
a  unilateral  Soviet  military  advantage  which  could  also  have  adverse  political  Implications.  Such  an  advantage,^ 

could  be  detrimental  to  U.S.  interests.  It  cur¬ 
rently  provides  options  to  the  Soviets  during  crisis  and  conflict  that  the  United  States  cannot  match. 

The  projects  funds  the  development  and  test  of  the  Alr-I.aunched  Miniature  Vehicle  (AI.MV)  ASAT  consisting  of  a  modified 
Short-Range  Attack  Ml  ssl  le_  f  1  r  a  t  stage,  a  modified  AI.TA1R  HI  second  stage  and  a  Miniature  Vehicle  terminal  warhead 
stage.  Kill  mechanism  Is  )  Development  and  deployment  of  a  U.S.  ASAT  capability  is 

endorsed  by  the  Administration's  National  Space  Policy.  Flight  testing  Is  scheduled  to  begin  ln[^ 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

/ 

(11  FT  1982  Accomplishments:  At  the  recommendation  of  several  high-level  advisory  groups.  Including  a 

subcommittee  of  the  Air  Force's  Scientific  Advisory  Board  and  Space  Division's  Advisory  Croup,  the  ASAT  program  was  modi¬ 
fied  In  the  Spring  of  1982  to  reduce  technical  risk  and  improve  confidence  In  system  performance.  More  extensive  ground 
tests, Q  ]  flight  tests,  a  full  system  qualification  test  and  several  small  technical  Improvements  were  added 

ro  the  baseline  program.  A  Critical  Design  Review  of  the  air-launched  missile,  the  carrier  aircraft  equipment  (weapon 
pylon  and  pallet),  and  the  necessary  support  equipment  was  completed.  The  first  of  two  modified  F-15s  was  delivered 
to  support  the  test  program.  Integration  of  the  Miniature  Vehicle  (MV)  software  was  completed.  System  Integration  and 
teat  efforts  of  the  total  ASAT  missile  continued  toward  certification  of  the  system's  readiness  for  flight  test.  Fabri¬ 
cation  of  missile  flight-test  hardware  neared  completion. 

(2)  FY  1983  Program:  Qualification  testing  will  be  completed  on  the  MV  and  the  missile.  System  Inte¬ 

gration  and  tests  efforts  will  certify  the  system's  readiness  for  flight  test.  The  second  ASAT  modified  F-15  will  be 
delivered.  Fabrication  of  flight-teat  hardware  will  continue.  Captive  flight  test  will  begin  ln[  The 

first  live  launch  (a  Pol nt-in-Space  test  to  evaluate  booster  propulsion  and  guidance  performance)  Is  scheduled  to  take 
place  ln["  )  The  pre-production  phase  of  the  program  will  start  and  is  designed  to  Identify  the  necessary  steps 

to  transition  the  ASAT  R&D  configuration  to  a  production  configuration.  Risk  reduction  efforts  initiated  in  FY  1982  will 
continue.  Additional  diagnostic  instrumentation  will  be  added  to  the  test  missiles  and  additional  ground  tests  at  the 
Alt  Force's  Arnold  Engineering  Development  Center  (AEDC)  will  be  conducted. 
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Program  Element:  #  64406F 

DoD  Mission  Area:  Space  Defense,  #  123 


Title:  Space  Defense  Systems  (Antisatellite) 
Budget  Activity:  Strategic  Prot’jame,  13  _ 


(3)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTiE  Request:  ASAT  flight  testing  will  continue.  An 
inflated  phenomonology  flight  test  is  scheduled  for J and  Is  designed  to  evaluate  MV  sensor  performance  In 
a  representative  space  environment  while  gathering  data(" 

)  Additional  flight  tests  will  continue 

throughout  the  year.  System  improvement  studies  will  be  initiated  as  test  results  dictate.  Operations,  maintenance, 
deployment  and  base  activation  planning  for  the  operational  ASAT  will  continue.  Program  coat  estimates  are  from  existing 
Cost  Plus  Incentive  Fee  contracts  for  the  flight  test  program. 

(4V  Program  to  Completion:  This  is  a  continuing  program.  Flight  testing  will  continue  against f 

A  Limited  Capability  (LC)  may  be  declared  during  the 
test  program.  If  system  performance  so  warrants,  using  residual  test  assets.  ASAT  facilities  at  Langley  AFB,  VA,  will 
be  activated  to  support  the [_  ~7  Initial  Operational  Capability  (IOC).  McChord  AFB,  WA,  will  become  the  second  ASAT 
base  inf"  ^  ASAT  production  will  continue  to  counter  the  applicable  threat.  As  the  threat  matures,  new  development 
efforts  should  be  anticipated. 


Major  Milestones: 

Start  Fabrication  of  Flight-Test  Missiles 
(U)  Miniature  Vehicle  Ground  Tests  Complete 

First  Modified  F-15  Available  for  Test  ' 

First  Missile  Captive  Flight  Test 

First  Instrumented  Target  Vehicle  (ITV)  On-Orbit 

Missile  Qualification  Test  Complete 

MV  Qualification  Test  Complete 

First  Flight  Test 

Initial  Operational  Capability 

*  Data  presented  In  Fiscal  Year  1983  Descriptive  Summary 


*(Jun  1982)  January 


(U)  EXPLANATION  OF  MILESTONE  CHANGES 


(2)  One  system-level  J test  remains.  All  other  tests  completed  on  schedule. 

(5)  (U)  Launch  of  first  ITV  slipped  as  part  of  Risk  Reduction  efforts.  No  development  problems. 

(6)  (U)  "Missile  Flight  Worthiness  Test"  changed  to  "Missile  Qualification  Test"  as  part  of  Risk  Reduction 
efforts.  Qualification  Testing  Imposes  more  severe  environments  than  Flight  Worthiness  testing. 

(7)  Reflects  later  requirement  for  first  flight  test  with  n|  J 

(8)  Reflects  r isk-reductlon  decision  (endorsed  by  the  Under  Secretary  of  Defense  Research  and  Engi¬ 
neering)  to  conduct  additional  pre-flight  ground  tests  and  (  Jprlor 

to  the  first  flight  test  (See  FY  82  Accomplishments). 


284 


1 


Title:  Space  Defense  Systems  (Antlaatelllte) 
Budget  Activity:  Strategic  Programs,  #  3  ~~ 


Program  Element:  #  64406F 

DoD  Mission  Atea:  Space  Defense,  I  123 

9.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984; 

(U)  Project:  Instrumented  Target  Vehicle,  #  2241 

A.  Project  Description:  Instrumented  Target  Vehicles  (ITV)  are  required  as  orbital  test  targets  to  evaluate 

the  effectiveness  of  the  antisatellite  (ASAT)  system,  being  developed  under  Project  2134,  Hlnlature  Systems.  The  target 
is  required  to  resolve  miss  distances  from  the  targe);  centroid  to  evaluate  the  circular  error  probable  (CEP).  Miniature 
Vehicle  specifications  call  for  a  CEP  off  , i  J  She  ITV  is  af  Jdiameter  balloon  with  a  control- 

"*  system  (for  simulating  different  Soviet  targets)  and(~ 

can  be  launched ' from  a  single  SCOOT  booster  and  are  controlled  on  orbit  by  the  Air 


lable 

J  instrumentation.  Two  ITVs 
Force  Satellite  Control  Facility. 


B.  (0)  PROGRAM  ACCOMPLISHMENTS  ANU  FUTURE  EFFORTS : 

(1)  FY  1982  Accomplishments:  Fabrication  of  the  ITVs  for  the  air-launched  ASAT  flight  test  program  con¬ 

tinued.  System-level  qualification  testing  and  final  performance  tests  (dynamic  structure,  canister  function,  antenna 
patten  and  ^  J vet  if lcatlon)  were  rephased  and  extended  in  accordance  with  the  modified  requirements  of  the  flight 

test  progrsm.  Initial  integration  teeming  between  the  ITV  and  its  SCOUT  booster  was  conducted. 

(2)  FY  1983  Program:  Fabrication  of  the  ITVs  for  the  ASAT  flight  test  program  will  continue  and  system- 
level  qualification  and  final  performance  tests  will  be  completed.  'A  communication  link  between  the  launch  site  and  the 
Air  Force  Satellite  Control  Facility  will  be  established.  The  first  four  ITV  satellites  will  be  delivered.  The  first 

r 

i 

(31  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  last  six  will  be  delivered. 

ITVs  will  be  launched  In  support  of  the  ASAT  flight  tests.  Post-flight  analyses  will  continue.  Cost  estimates  are  based 
on  current  fixed  price  contracts  and  launch  cost  estimates  provided  by  NASA  and  Air  Force  Systems  Command's  test  ranges. 

(4)  Program  to  Completion:  The  last  (  ~J  ITVs  will  be  launched  in  support  of  the  ASAT  flight  tests. 

Assuming  a  successful  development  teat  and  engineering  effort  for  the  ASAT,  the  current  ITV  program  will  complete  In  the 
l  J  time  period.  Target  vehicles  for  operational  proficiency  training,  evaluation  of  advanced  ASAT  techniques  (e-g-, 

lasers),  and  countermeasures  testings  will  require  additional  RDT&E  funding  in  the  out  years. 


C.  MILESTONES 

(1)  (U)  Instrumented  Target  Vehicle  Contract  Award 

(2)  (U)  Design  Review  to  Authorize  Fabrication 

(3)  Performance  Testa  Complete 

(4)  Qualification  Tests  Complete 


May  1979 

September  1980 
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Ptogrant  Element:  f 64406F  Title:  Space  Defense  Systems  (Antlaatelllte) 

DoD  Mission  Atea:  Space  Defense,  #123  Budget  Activity:  Strategic  Programs,  #3 

(5)  Launch  First  Vehicle  (2  ITVs)  ["  J~] 

(6)  (U)  Contract  End  *(Peb  1985)  September  1985 

*  Data  presented  In  FY  1983  Descriptive  Summary 
(0)  EXPLANATION  OF  MILESTONE  CHANCES 

(3)  (U)  Slip  caused  by  late  delivery  of  electronic  piece  parts 

(4)  (U)  Same  as  item  3  above 

(5)  (U)  Slip  due  to  rephsslng  of the  ASAT  program  (See  FY  1982  Accomplishments,  Project  2134) 

(6)  (U)  Same  as  item  5  above 


r 
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Budget  Activity:  Strategic  Programs,  <3 

Program  Element:  #  64406F,  Space  Defense  Syatema  ( Antlsatelllte) 


Test  and  Evaluation  Data 


1.  (U)  Development  Teat  and  Evaluation:  During  FY  82,  antlaatelllte  (ASAT)  system  testing  has  transitioned  from  com¬ 
ponent-level  testing  to  major  system  element  assembly,  checkout  and  functional  testing.  Mechanical  fit  checks  of  flight 
hardware  with  the  F-15  were  completed  and  Integrated  system  tests  are  In  progress.  Detailed  flight  test  planning  Is 
being  emphasized  with  substantial  participation  by  the  contractors.  Air  Force  Western  Test  Range,  the  Air  Force  Test 
and  Evaluation  Command,  and  the  Air  Force  Flight  Test  Center. 

(U)  The  second  or  upper  stage  (U/S)  of  the  ASAT  missile  uses  the  Vought  Corporation  ALTAIR  motor.  The  ALTA1R  Is  a 
proven  Scout  booster  fourth  stage  which  has  been  modified  for  ASAT  flight  environments.  A  limited  qualification  pro¬ 
gram  Is  in  progress-  Two  development  motor  firings  have  been  successfully  accomplished.  The  first  was  conducted  at 
ambient  pressures  with  a  temperature  gradient  between  the  external  skin  and  the  core,  and  the  second  at  simulated 
altitude  at  constant  40*F  temperature.  One  more  development  -and  two  f llght-worthlnesa  teats  are  to  be  completed  prior 
to  April  83.  The  U/S  Reaction  Control  System  (RCS)  which  provides  missile  altitude  control  was  tested  In  August  and 
September  of  82.  The  RCS  tests  were  successful,  assuring  that  available  control  capability  will  meet  or  exceed  mission 
requirements.  The  missile  shroud  Is  a  fiberglass  envelope  which  protects  the  Miniature  Vehicle  (MV)  during  atmospheric 
flight  and  is  separated  from  the  U/S  at  MV  activation.  Three  teats  showing  that  the  shroud  separates  cleanly  from  the 
U/S  at  the  required  velocity  have  been  completed  successfully.  The  U/S  Is  separated  from  the  ASAT  lower  stage  (L/S) 
subsequent  to  L/S  burnout.  Three  U/S-L/S  separation  tests  have  ^een  planned,  and  two  have  been  accomplished  to  date. 
The  teats  performed  show  that  separation  is  accomplished  within  performance  requirements.  The  Missile  Guidance  Assembly 
(MCA)  is  contained  in  the  U/S.  Software  for  the  MGA  computer  has  been  developed  by  Boeing,  Vought,  and  Singer.  Soft¬ 
ware  verification  tests  are  in  progress  and  formal  validation  testa  will  follow.  Loglcon  is  providing  Independent 
verification  and  validation  testing  of  software  for  all  ASAT  flight  computer  systems  and  for  flight-critical  ground 
software. 

(U)  The  pallet,  pylon  launcher,  cryogen  system,  Environmental  Control  System  (ECS)  and  the  Interface  and  Converter 
Unit  (I&CU),  when  integrated,  constitute  the  F-15  Carrier  Aircraft  Equipment  (CAE>.  The  flight  CAE  completed  mechani¬ 
cal  fit  checks  with  the  F-15  In  September  82.  I&CU  software  Is  In  .verification  and  validation  testing.  The  cryogen 
system  which  provides  cooling  for  the  MV  sensor  assembly  was  successfully  tested  In  December  81.  The  ECS  provides 
air  conditioning  to  the  missile  and  was  tested  In  November  80.  Static  structural  ltad  testing  of  the  pylon  was  accom¬ 
plished  in  February  82.  No  yielding  at  limit  or  failure  at  ultimate  loads  were  Experienced  by  the  pylon.  Dynamic 
teats  of  the  pylon  launcher  assembly  were  started  In  September  82.  Eight  tests  wl(h  a  missile  simulator  are  planned 
under  conditions  which  Include  air  loads  simulation  and  umbilical  Icing.  Umbilical  separation  forces  and  missile 
ejection  velocities  will  he  evaluated. 
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(U)  The  ant (satellite  (ASAT)  first  stage  or  Lower  Stage  (L/S)  Is  a  standard  Short  Range  Attack  Missile  (SRAM)  with 
Modified  fins.  New  Flight  Control  Electronics  (FCE)  for  the  fins  are  housed  In  the  Interstage  which  Interfaces  with 
the  Upper  Stage  (U/S)  Structural  tests  of  the  Interstage  and  the  modified  fins  were  started  September  82. 

(u)  Missile  level  qualification  tests  ate  to  be  completed  during  n  81.  Detailed  teat  planning  Is  In  progress  to 
define  schedules  and  resources.  Additionally,  a  model  survey  will  be  conducted  on  the  assembled  alaslle  and  the  car¬ 
rier  aircraft  equipment  (CAE)  during  this  period.  Final  Halt  and  ultimate  load  structural  tests  on  the  structural 
test  alsslle  will  start  In  November  82. 

(U)  Coaponent-level  testing  of  the  miniature  vehicle  (MV)  Flight  Sensor  Assembly  (FSA)  was  conducted  In  early  FY  81. 
The  FSA  performance  demonstration  showed  that  the  sensor  will  meet  performance  requirements  and  that  the  two-laser 
test  method  will  measure  performance  adequately.  The  two-laser  method  will  be  validated  against  a  'black-body"  at  the 
Arnold  Engineering  Development  Center  (AEDC).  Testing  of  early  production  models  of  the  sensor  processing  electronics 
revealed  excessive  noise.  The  equipment  is  In  the  redesign  phase  at  this  time.  Another  anomaly  observed  was  a  dif¬ 
ferent  detector  dielectric  relaxation  effect  than  predicted.  Mission  simulations  of  the  result  of  this  effect  Indicate 
that  system  accuracy  can  be  preserved  by  selection  of  the  proper  detector  operating  conditions.  In  FY  82,  the  MV 
"Mini  Qual"  tests  were  performed  under  expected  shock,  vibration  and  temperature  environments.  A  mechanical  failure 
of  one  of  the  printed  circuit  boards  was  experienced.  The  component  has  been  redesigned  and  testing  la  under  way.  A 
radar  beacon  transponder  was  added  to  the  MV  design  to  provide  better  radar  tracking  during  flight  testing.  This 
change  necessitated  an  Increase  In  thrust  from  the  Attitude  Control  Asaeably  due  to  the  resulting  change  In  mass  prop¬ 
erty.  The  modified  engineering  unit  Is  In  test.  Starting  In  May  81,  an  MV  flight  sensor  will  undergo  parametric  and 
environmental  tests  In  a  helium  cooled  vacuum  chamber  at  AEDC. 

(U)  The  Antisatellite  (ASAT)  Mission  Control  Center  (MCC)  calculates  mission  parameters  used  to  guide  and  control  an 
ASAT  intercept  against  a  selected  target.  The  MCC  Is  located  at  NORAD  Cheyenne  Mountain  Complex  (NCMC)  and  Is  com¬ 
prised  of  an  IBM  4341  computer  with  relevant  mission  planning  and  communication  software,  communication  links  to  Van- 
denburg  and  Edwards  Air  Force  bases,  interfaces  with  the  NORAD  Communication  Services  Subsystem  (CSS)  and  Space  Compu¬ 
tation  Center  (SCC).  An  IBM  4341  has  been  Installed  at  the  NCMC  and  1*  currently  undergoing  vendor  acceptance  tests. 
The  MCC  mission  planning  computer  program  (MPCP)  was  developed  by  Boeing  and  Vought  at  the  Prograa  Generation  Center 
(PGC)  In  Seattle.  Verification  testing  of  the  MPCP  la  under  way.  Formal  MPCP 'validation  testing  and  data  base  authen¬ 
tication  has  been  started.  Communications  and  other  Interface  software  for  the  NCMC  were  also  developed  In  the  PCC. 
Interface  tests  between  the  PCC  and  the  NORAD  Off-Site  Test  Facility  (OSTF)  have  been  In  progress  since  May  82  and  all 
communication  protocol  problems  have  been  resolved.  Integration  tests  of  the  operational  SCC  and  CSS  with  the  MCC  are 
scheduled  for  January  83.  Since  the  OSTF  la  a  high  fidelity  emulation  of  SCC  and  CSS,  remaining  Integration  problems 
should  be  minimal. 
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Budget  Activity!  Strategic  Programs  #3 

Program  Element:  I64406F,  Space  Defense  System!  (Antlaatelllte) 

The  antlaatelllte  (ASAT)  flight  teat  program  la  deelgned  to  be  a  combined  Development  Teat  and  Evaluation  and  an 
Initial  Operational  Teat  and  Evaluation  (DTAE/IOT&E)  program.  It  la  comprised  of  an  Interlaced  series  of  captive 
carry  flight  teats  and  llveflre  (free)  flight  tests.  Captive  carry  testa  beglnl  Jwith  a  total  of  125 
hours  of  flight  time.  |_  ]llve-flre  launches  are  planned  beginning^  land  endlngf  J 

A  Captive  Flight  Test  Missile  (CFTH)  has  been  provided  for  the  captive  carry  flight  program.  This  mlaalle  Is 
functionally  equivalent  to  the  Flight  Test  Mlaalle  (FTM).  In  the  CFTH,  tha  miniature  vehicle  (MV)  la  replaced  by  an 
emulator  which  has  the  same  mass  properties  and  electrical  Interfaces  as  an  actual  MV.  CFTH  pyrotecnlcs  and  propulsion 
are  Inert.  The  CFTH  la  presently  In  assembly  and  checkout.  Teste  and  procedures  developed  for  the  CFTH  are  directly 
applied  to  assembly  and  checkout  of  thef  1  procured  for  the  program. 

(U)  The  captive  carry  flight  program  has  as  objectives  the  assessment  of  F-15  performance  with  the  ASAT  missile 
mated,  evaluation  of  the  navigation  function  of  the  missile,  evaluation  of  the  pllot/ASAT  system  Interaction,  and 
assurance  of  test-range  readiness  for  llve-flre  launches.  Vibration  and  acoustic  characteristics  of  the  F-15/ASAT 
system  will  be  ascertained  beginning  with  the  first  flight  In  December. 

Extensive  planning  Is  In  progress  for  f  ]llve-flre  missile  tests.  The  first  llve-flre  flight  test  will  be 
with  thef  7  The  objective  of  this  test 
will  be  to |  ,  fat  a  designated 
site.  This  test  will  also  be  used  to  verify  the  capabilities  of  the  Western  Test  Range  (WTR)  at  Vandenberg  Air  Force 
Base  to  support  data  acquisition  during  subsequent  tests.  Thef  f flight  is  scheduled  to  be  not  later  thanf 

The  second  llve-flre  test  objective  will  be  to  expose  the  MV  Flight  Sensor  Assembly  (FSA)  to  the  space  Long 
Wavelength  Infrared  (I.WIR)  and  the  system  self-induced  environment.  This  flight  will  provide  data  on  Infrared  phe¬ 
nomena  not  obtainable  by  ground  testing,  f 
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Budget  Activity:  Strategic  Ftogrm  #3 

Program  Element:  I64A06F,  Space  Defense  Syttem  (ASAT) 

2.  Operational  Teat  and  Evaluation:  The  Initial  operational  teat  and  evaluation  (IOT&E)  of  the  air-launched 

antlsatelllte  (ASAT)  ayatem  of  the  Space  Defenae  System  Program  (SDSP)  mill  be  conducted  by  the  Air  Force  Teat  and 
f  Evaluation  Center  (AFTEC),  with  peraonnel  and  aaalatance  from  the  Aeroapace  Defenae  Center  (ADC)/Space  Command,  Tac¬ 

tical  Air  Command  (TAC),  Strategic  Air  Command  (SAC),  Air  Force  Logistics  Command  (AFGL),  Air  Force  Communlcatlona 
Command  (AFCC),  and  Air  Training  command  (ATC)  aa  part  of  a  combined  Development  Teat  and  Evaluatlon/Inltlal  Opera¬ 
tional  Teat  and  Evaluation  (DT&E/IOT&E)  program.  IOT&E  will  provide  teat  Information  to  support  scheduled  decision 
milestones  and  to  support  a  declaration  of  Initial  operational  capability.  More  specifically,  IOT&E  will  evaluate 
the  ef fectlveneas  and  suitability  of  the  ASAT  ayatem'  and  the  capability  of  surveillance,  command  and  control,  and 
communications  systems  to  provide  adequate  support.  Test  and  evaluation  la  currently  scheduled  to  commence  Inf 

Jand  la  expected  to  be  complete  approximately f  7 

a.  (U)  10T&E  will  accomplish  the  following  major  objectives.  Evaluate: 

(1)  (U)  The  capability  of  the  surveillance  sensors  to  collect  and  provide  ephemerls  data  on  designated  tar¬ 
gets  with  the  required  degree  of  accuracy  and  timeliness. 

(2)  (U)  The  capability  of  command  and  control  elements  to  perform  all  required  functions,  to  Include  decision 
making,  and  dissemination  of  execute,  recall,  terminate  and  other  commands. 

(3)  (U)  The  capability  of  the  communlcatlona  systems  to  pass  required  Information  between  system  elements  in 
an  accurate  and  timely  manner. 

(4)  (U)  The  capability  to  launch  the  ASAT  missile  from  the  F-15  aircraft  within  required  accuracy  and  timeli¬ 
ness  contralnta. 

(5)  The  capability  of  the  MV  to  acquire  the  target  and  accomplish  negationf  J 

(6)  (U)  System  suitability,  to  Include  availability,  reliability,  maintainability,  logistic  aupportablllty , 
and  compatibility  with  other  systems. 

b.  The  IOT&E  will  be  accomplished  through  evaluation  and  demonstration  of  the  various  system  segments  and 
teats  of  the  entire  system.  Segment  tests  will  evaluate  the  performance  capabilities  of  Individual  system  segments  such 
as  surveillance  sensors,  command  and  control  elements,  communications  systems,  etc.  System  testing  will  Involve  dry 
runs  to  exercise  and  evaluate  all  system  segments  to  the  point  of  weapon  launch.  Live  fire  testing,  under  the  direc¬ 
tion  of  the  Air  Force  Systems  Command  (AFSC),  will  Involve  all  segments  and  include  launching  the  weapons  against  an 
Instrument  test  vehicle  (ITV).  In  addition,  up  to'  "|  launches  will  be  planned  against  resident  space  objects.  Air 
Force  Test  and  F.valuatlon  Center  (AFTEC)  will  independently  evaluate  llve-flre  test  data  and  will  use  simulation  and 
analyses  to  supplement  llve-flre  test  results. 
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Budget  Activity:  Strategic  Programs,  #3 

Program  Element:  I64406F,  Space  Defense  Systeaa  (Antlsatelllte) 


c.  Prototype  weapons  and  equipment,  developed  by  Boeing  and  Vought  Corporations,  vlll  be  used  for  teatlng 

during  developaent  test  and  evaluatlon/lnltlal  operational  test  and  evaluation  (DTSE/IOT&E) .  The  prototype  Is  expected 
to  be  subsequently  deployed  to  achieve  a  Halted  operational  capability  lnj  7 

d.  (0)  Prlaary  test  teaa  eleaents  will  be  located  at  Edwards  AFB,  CA,  and  the  North  Aaerlcan  Air  Defense  Coaaand 
,  (NORAD)  Cheyenne  Mountain  Coaplex  (CMC),  CO.  Captive-carry  and  other  aegaent  tests  will  be  conducted  on  the  Air  Force 

Flight  Test  Center  (AFFTC)  range.  Other  captive-carry,  dry  run  and  live  fire  testa  will  Involve  flying  froa  Edwards 
AFB  to  the  Western  Test  Range  (WTR)  near  Vandenberg  AFB,  CA,  where  flight  tests  will  be  wonltored  by  WTR  senaore.  The 
Air  Force  Satellite  Control  Facility  (AFSCF)  will  also  contribute  by  controlling  and  tracking  the  Instrumented  test 

vehicles.  Evaluators  located  in  ctio  NORAD  COC  will  evaluate  ateelon  operations  center  aetlonsi 

e.  (U)  The  prograa  was  restructured  In  April  1982  to  reduce  the  schedule  and  technical  risk.  The  number  of  test 
articles  to  be  available  for  testing  was  Increased  to  the  following  quantities: 

(1)  (U)  One  point  In  space  launch. 

(2)  (U)  One  Infrared  (1R)  probe  launch. 

(3)  [  ^llve-flre  launches  to  Intercept  ITVs. 

(4)  (U)  Two  modified  aircraft  with  associated  pylons,  carrier  aircraft  equipment,  support  equipment,  etc. 

(5)  (U)  Detailed  simulation  model  of  weapon  performance  from  launch  of  the  missile  from  the  aircraft  to 
Intercept . 

(6)  [  7ITVs  to  support  llve-flre  tests. 

(7)  (U)  A  minimum  of  93  captive-carry  hours. 

f.  (U)  Reliability,  availability  and  maintainability  (RAM)  test  and  evaluation  will  be  conducted  using  resources 
available,  support  and  teat  support  equipment,  and  captive-carry  missions.  RAM  goals  have  not  yet  been  established. 
Initial  evaluations  will  assume  contractor  maintenance  and  support  for  the  life  of  the  system;  however,  AFTEC  and  AFSC 
will  perform  "blue  suit  versus  contractor*  evaluations  to  recommend  the  proper  mix  of  blue  suit  and  contractor  main¬ 
tenance  personnel. 
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Budget  Activity:  Strategic  Progress  #3 

Program  Element :  I64406F,  Space  Defense  Systea  (Antisatellite) 


3.  (U)  Systea  Characteristics:  Prototype  Flight  Test  Missile  (PPTM) 

(U)  First  Stage:  Standard  Short  Range  Attack  Mlaalle  plus  antisatelllte  (ASAT)  modifications  Including  two  fixed 
fins,  three  modified  variable  fins,  end  Flight  Control  Electronics. 

Objective  Current  Method 

-  Weight  (Total)  (Pounds)  '  1723  1714  Measurement 

-  Thrust  (Pounds)  7511  7511  Ground  Test 

-  Temperature  (Degrees  Fahrenheit)  -65  to  +145  -65  to  +145  Environmental  Teat 

-  Total  Impulse  (Pound-Seconds)  255,000  255,000  Ground  Test 

(U)  Second  Stage:  Standard  ALTA1R  III  with  minor  structural  modifications,  reaction  control  system,  and  Missile 
Guidance  Assembly.  Weight  la  as  attached  to  Lower  Stage  prior  to  flight  and  includes  Miniature  Vehlcle/Dlspenser . 


Objective 

Current 

Method 

-  Weight  (Total) 

(Pounds) 

983 

1003 

Measurement 

-  Thrust 

(Pounds) 

5650 

5650 

Ground  Test 

-  Temperature 

(Degrees  Pahrenhett) 

40  -  100 

40  -  100 

Cround  Test 

-  Total  Impulse 

(Pound-Seconds) 

173,000 

173,000 

Ground  Test 

Miniature  Vehicle 

Objective 

Current 

Method 

-  Sensor 

Long  Wavelengh  Infrared 

r  f  K 

r  f  1, 

-  Weight 

(Pounds) 

Measurement 

-  Dimensions 

(Inches) 

[  J 

[  J 

Measurement 

-  Destruct  Mechanism 

f 

r  - 

Flight  Test 

FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  I  64711F 

DOD  Mission  Ares:  >113  -  Airborne  Strike 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  In  thousands) 


Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

11,805 

12,836 

11,821 

14,232 

Continuing 

N/A 

2485 

S/V  Assessment  of  C^  Systeas 

2,100 

2,000 

2,000 

2,400 

Continuing 

N/A 

3763 

S/V  Assessment  of  Aerospace  Systems 

5,805 

7,500 

6,260 

7,832 

Continuing 

N/A 

4695 

S/V  Assessment  of  Satellites 

3,900 

3,336 

3,561 

4,000 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  The  thrust  of  this  prograa  Is  to  assess,  through  analysis  and 
testing,  the  effects  generated  by  a  nuclear  weapon  on  the  survlvabillty/vulnerablllty  (S/V)  of  Air  Force  aerospace 
systeas  (aircraft,  missiles),  coaaand  and  control  communications  (C-*)  systems  and  satellites,  and  to  develop  the  engi¬ 
neering  technology  for  hardening  these  systeas. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  <$  In  thousands) 

RDT6E  12,055  13,948  17,361  N/A  Continuing  N/A 

(U)  Project  2485  adjusted  by  700  due  to  shift  In  the  start  of  a  data  base  development  effort  to  FY85.  Project 
3763  adjusted  by  4,342  due  to  reduced  support  requirements  for  the  Defense  Nuclear  Agency(DNA)/Multl-Agency  Coopera¬ 
tive  Electromagnetic  Pulse  (EMP)  Hardening  Technology  Program  and  a  delay  In  the  start  of  the  effort  to  develop 
advanced  EMP  hardening  techniques.  Project  4695  adjusted  by  800  In  FY84  due  to  a  shift  In  the  start  of  a  hardened 
satellite  point  design  effort  to  PY85. 

4.  (U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 


5.  (U)  RELATED  ACTIVITIES:  This  Prograa  is  related  to  Air  Force  programs  to  develop  and  maintain  a  survlvable  strategic 
force  with  associated  command  and  control  communications  systems.  Related  porgrams  are:  Program  Element  64747F/ 

Project  1209,  Nuclear  Effects  Simulation  Test  Facilities;  Prograa  Element  62601F/Project  8809,  Nuclear  S/V  Technology; 
Prograa  Eleaent  63438K,  Satellite  Systeas  Survivability;  and  Prograa  Eleaent  63244F,  Aircraft  Non-nuclear  Survivability. 
Test  facilities  for  this  program  are  acquired  under  Prograa  Element  64747F/Project  1209.  A  joint  working  group  between 
the  Air  Force,  the  Defense  Communications  Agency,  and  DNA  has  been  established  to  coordinate  C^  assessment  plans  and  to 
effect  timely  exchange  of  results.  USDRE  has  established  a  Joint  DNA/Multi-Agency  Cooperative  EMP  Hardening  Technology 
Prograa  to  coordinate  the  efforts  of  DNA  and  the  services  in  developing  EMP  hardening  technology. 


Title:  Systems  Survivability  (Nuclear  Effects) 
Budget  Activity:  #3  -  Strategic  Programs 


Program  Element:  64711F 

DoD  Mission  Areal  7Tl3  -  Airborne  Strike 

6.  (U)  WORK  PERFORMED  BY:  The  prograa  Is  managed  by  Che  Air  Force  Weapons  Laboratory,  Klrtland  AFB,  NM.  Contractual 
work  Is  performed  by:  Mission  Research  Corporation,  Santa  Barbara,  CA;  Lockheed  Palo  Alto  Research  Laboratory,  Palo 
Alto,  CA;  Dlkewood  Corporation,  Albuquerque,  NM;  Harvard  University,  Cambridge,  MA;  Virginia  Polytechnic  Institute, 
Blacksburg,  VA;  Texas  Technological  University,  Lubbock,  TX;  University  of  Michigan,  Ann  Arbor,  MI;  Weldllnger  Associates, 

Menlo  Park,  CA;  TRW  Incorporated,  Redondo  Beach,  CA:  New  Mexico  Institute  of  Mining  and  Technology,  Socorro,  NM;  Uni¬ 
versity  of  New  Mexico,  Albuquerque,  NM;  Applied  Research  Associates,  Incorporated,  Albuquerque,  NM;  Computer  Science 
Corporation,  Falls  Church,  Va;  BDM,  McClean,  VA;  K&D  Associates,  Marina  Del  Key,  CA. 

7,  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84 1 

:  This 
the 
urlng 

FY  82  validation  of  the  survlvable  groundvave  communications  network  concept  was  completed;  development  of  a  high  altitude 
radiation  detection  system  was  completed;  site  surveys  of  two  Pave  Paws  sites  were  conducted  r  Identify  EMP  protection 
deficiencies;  EMP  hardness  verification  for  satellite  ground  terminals  was  Initiated;  and  development  of  fiber  optics 
as  an  EMP  hardening  technique  was  continued.  In  FY  83  EMP  hardness  verification  for  satellite  ground  terminals  will 
continue;  the  development  of  fiber  optics  as  a  hardening  technique  will  continue;  and  a  test  of  the  EMP  shielding  for 
the  USAFE  Operations  Support  Center  will  be  conducted.  In  FY  84,  system  propagation  analyses  will  be  conducted;  develop¬ 
ment  of  fiber  optics  hardening  techniques  will  be  continued;  and  assessment  of  the  EMP  hardness  of  ground  facilities 
will  be  continued. 


A.  (U)  PROJECT  2485,  SURVIVABILITY/VULNERABILITY  (S/V)  ASSESSMENT  OF  COMMAND  AND  CONTROL  COMMUNICATIONS  SYSTEHS 
project  develops,  acquires  and  uses  assessment  techniques  and  Electromagnetic  Pulse  (EMP)  test  data  to  determine 
nuclear  S/V  of  critical  ground  C-*  systems,  and  develops  and  evaluates  techniques  for  hardening  these  systems.  D< 


Title:  Systems  Survlvsblllty  (Nuclear  Effects) 
Budget  Activity :  #3  -  Strategic  Programs 


B.  (U)  PROJECT  3763,  SURVIVABILITY/VULNERABILITY  ASSESSMENT  OF  AEROSPACE  SYSTEMS:  This  project  determines  through 
analysis  and  testing  the  nuclear  S/V  of  aerospace  systems  (aircraft  and  missiles)  and  associated  structures,  and 
de  velops  and  evaluates  techniques  for  hardening  these  systems.  During  FY  82,  EMP  testing  of  Che  FB-111  was  completed; 
support  was  provided  on  the  EMP  assessment  of  the  B-52;  Investigations  into  the  similarity  of  lightning  and  EMP  were 
Initiated;  development  of  life  cycle  survivability  programs  for  aircraft  and  missiles  continued;  and  analysis  of  the 
response  of  structures  to  blast  and  shock  continued.  In  FY  83,  work  will  begin  to  acquire  a  test  bed  aircraft  to 
develop  and  verify  EMP  hardening  techniques  for  aircraft;  development  of  a  combined  Electromagnetic  Interference  (EMI)/ 
Electromagnetic  Compatibility  (EMC)/EMP/llghtning  standard  will  begin;  support  of  EMP  testing  of  alrcraft/mlsslle  systems 


and  fiber  optics  systems  will  continue;  testing  of  the  response  of  structures  to  blast  and  shock  will  be  initiated; 
alternate  S/V  assessment  methodologies  will  be  developed;  and  development  of  a  hardness  assurance  monitoring  system 
(HAMS)  will  continue.  In  FY  84,  support  will  be  provided  for  the  EMP  testing  of  the  E-4B;  a  major  effort  to  develop 
advanced  EMP  hardening  techniques  will  be  Initiated  development  of  an  EMI/EMC/EMP/llghtnlng  standard  will  continue; 


teatlng  of  a  HAMS  will  begin;  and  the  testing  and  analysis  of  the  response  of  structures  to  blast  and  shock  will  continue. 


C.  (U)  PROJECT  4695,  SURVIVABILITY  VULNERABILITY  ASSESSMENT  OF  SATELLITES:  This  project  develops  the  technology  and 
engineering  capability  required  to  assess  and  support  nuclear  S/V  hardening  of  satellites  and  satellite  communications 
networks  and  provides  nuclear  S/V  assistance  to  the  product  divisions  and  the  operating  commands.  In  FY  82,  system 
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Prograa  Element:  64711F  Title:  Systems  Survivability  (Nuclear  Effects) 

DoD  Hlaalon  Area:  #113  Airborne  Strike  Budget  Activity:  #3  Strategic  Programs 

generated  EMP  (SCEMP)  teatlng  of  the  Fleet  Satellite  Communications  was  coapleted;  development  of  the  constrained 
design  approach  to  satellite  hardening  continued;  assessments  of  the  MI1STAR  and  Clobal  Positioning  Satellite  (CPS) 
were  initiated;  and  analysis  of  satellite  link  performance  continued.  In  FY  83,  support  of  the  MILSTAR  and  CPS  programs 
will  continue;  analysis  of  satellite  link  perforaance  and  development  of  satellite  link  hardening  techniques  will  con¬ 
tinue;  SCEMP  testing  will  continue  and  SCEMP  hardening  guidelines  will  be  developed;  and  the  development  and  verification 
of  the  constrained  design  approach  will  continue.  In  FY.  84,  an  effort  will  be  initiated  to  Improve  satellite  hardening 
and  sssessaent  techniques  for  SCEMP  and  electron  caused  EMP;  verification  of  the  constrained  design  approach  will  continue 
SCEMP  testing  will  continue  with  eaphasls  on  the  testing  of  large  area  objects;  development  of  satellite  link  hardening 
techniques  will  continue;  and  efforts  to  Improve  the  project 'a  testing  capability  will  be  Initiated. 

8.  (0)  PROJECTS  OVER  $10  MILLION  IN  FY  84:  Not  Applicable 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  I11113F _  Title:  B-S2  Squadrons _ 

DOl)  Mission  Areal  #  113,  Airborne  Strike  Budget  Activity:  Strategic  Programs,  *3 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Nunbef 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

92,676 

91,076 

66,892 

41,755 

Continuing 

N/A 

2405 

Strategic  Avionics 
Crewstatlon  Design 

Evaluation  Facility 

1,700 

855 

Continuing 

N/A 

2406 

B-52  Offensive  Avionics 
Systems 

25,239 

13,700 

2,600 

3,100 

230,582 

2548 

Nuclear  Hardness  Pulse/ 

E lec  t  romagne  tic 

1,800 

8,000 

12,000 

10,000 

75  ,  40  0 

2570 

Electronic  System  Test 

Sec 

5,193 

53,293 

2571 

B-52  Aircraft  Modernization 
Program 

12,849 

28,649 

2601 

Strateg  Radar  Update 

21,850 

70,000 

45,900 

4,900 

149,536 

2632 

Offensive  Avionics  Systea/ 
Cruise  Missile  Integration 
Weapon  System  Trainer 
Modification 

2,553 

1,400 

5,500 

9,200 

31,753 

2633 

B-52II  Cruise  Missile 
Integration 

1,000 

1,000 

THIS  PAGE  IS  UNCLASSIFIED 
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Program  Element:  I11113F _  Title:  B-52  Squadrons _ 

DOD  Mission  Area:  #  113,  Airborne  Strike  Budget  Activity:  Strategic  Programs,  *3 


Project 

Number 

Tide 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

2692 

Autopilot  Upgrade 

9,900 

19,300 

5,700 

47,200 

2787 

Conventional  Standoff 
Capability 

3,900 

1,076 

3,692 

8,668 

2826 

Mission  Data  Preparation 

1,692 

4.900 

2,100 

6,000 

16,492 

1995 

Counter  SUAWACS 

5.000 

5,000 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEHKNT  AND  MISSION  NEED:  The  purpoae  of  the  B-52  Squadrons  program  la  to  maintain 
the  operational  effectiveness  of  the  B-52  force.  Aircraft  subsystems  are  becoming  increasingly  difficult  to 
support  and  require  rellabillty/malntainabillty  updates  to  maintain  force  effectiveness,  reduce  support  costs, 
and  to  achieve  the  required  probability  of  mission  completion.  The  programmed  updates  provide  a  rellablle. 
operationally  effective  system. 

3.  (U)  C0MPAR1SI0N  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  Thousands) 

RUUE  95,639  121,767  82,105  Continuing  N/A 

Procurement  (3010)  388,600  528,800  910,700  2,056,800  6,812,700 

A.  (U)  RDT&E  Differences: 

(1)  (U)  FY  1982:  An  additional  $3.0  million  was  reprogrammed  Into  the  Program  Element  to  fund  the 

B-52G/llarpoon  missile  demonstration  scheduled  for  March  1983.  This  demonstration  responds  to  Defense  Guidance 
that  a  long-range  maritime  capability  be  Initiated  by  the  Air  Force. 
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Program  Element:  #11 1 13F _  Title:  B-32  Squadrons _ 

DOD  Mission  Areal  I  113,  Airborne  Strike  Budget  Activity:  Strategic  Programs,  13 


(2)  (U)  FY  1983:  The  reduction  of  $31,767  million  reflects  Congressional  reduction  from  the  original 
request.  As  a  result,  project  funding  was  realigned  with  emphasis  on  highest  priority  project.  Strategic 
Radar  Update.  An  additional  $1.1  million  was  reprogrammed  Into  the  Program  Element  by  the  Office  of  the 
Secretary  of  Defense  (OSD)  to  fund  B-52G/llarpoon  wind  tunnel  tests  and  aircraft  Integration. 

(3)  (U)  FY  1984:  The  estimate  Increase  of  $13.3  million  reflects  realignment  of  projects  as  a  result 
of  FY  1983  reduction  as  well  as  a  negotiated  Strategic  Radar  Update  contract  versus  previous  government 
estimates.  An  additional  $3.3  million  provides  for  Harpoon  weapon  certification  tests  and  B-52C  integration. 

B.  (U)  Procurement  Differences: 

(1)  (U)  FY  1982:  The  reduction  of  $10. A  million  reflects  elimination  of  the  Observable  Difference 
modification  for  the  B-52H  and  repricing  of  the  OAS  contract. 

(2)  (U)  FY  1983:  Reduction  of  $36.6  million  reflects  repricing  of  Cruise  Missile  Carriage  and  Radar 
antenna  modifications  plus  slight  Increases  In  OAS  and  FQIS/ECS  modification. 

(3)  (U)  FY  1984:  The  significant  reduction  In  estimated  procurement  from  the  FY  1983  Summary  are 
mainly  attributed  to  the  "softness"  of  cost  estimates  for  thq  Internal  ALCM  carriage  modification.  The 
reduction  of  almost  $247  million  reflect  more  recent  data.  Additionally,  OAS  modification  reductions  reflect 
repricing  due  to  negotiated  contract  options. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

Procurement  0010)*  378,200 

Operation  and  Maintenance  (3400)  30,000 


487,400  540,500  499,500  883,800  2,789,400 

50,600  36,100  34,400  87,100  242,600 


‘Includes  Initial  Spares 


Program  Element:  I11113F 

Title:  B-52  Squadrons 

DOD  Mission  Area:  #  113,  Airborne 

Strike 

Budget  Activity:  Strategic  Programs,  #3 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

Cruise  Missile  Carriage,  B-52G/11 

Procurement  (3010)* 

(Quantity) 

78,700 

(40) 

119,500 

(41) 

226,000 

(27) 

(22)** 

285,100 

(28) 

(23)** 

357,800  1 

(-) 

(51)** 

,286,100 

(201) 

(96)** 

Operation  &  Maintenance/Installatlon 
(3400/540) 

(Input) 

(Output ) 

2,400 

(26) 

(14) 

3,900 

(40) 

(40) 

4,200 

(37) 

(41) 

1,700 

(17) 

(16) 

8,900 

(78) 

(90) 

21,300 

(201) 

(201) 

Offensive  Avionics  System,  B-52C/U 

Procurement  (3010)* 

(Quantity) 

268,500 

(61) 

313,600 

(64) 

173,800 

(41) 

1, 

,440,200 

(266) 

Operation  &  Maintenance/Installatlon 
(3400/540 
(Input) 

(Output ) 

27,600 

(38) 

(17) 

46,600  ' 

(c:.; 

(61) 

27  ,  500 
(63) 
(60) 

24,600 

(60) 

(59) 

17,100 

(38) 

(63) 

177,500 

(266) 

(266) 

B-52C/H  Strategic  Radar  Update 

Procurement  (3010)* 

(Quantity) 

12,000 

86,000 

(2) 

138,000 

(57) 

301,600 

(207) 

525,600 

(266) 

Operation  &  Maintenance/Installatlon 
(3400/540) 

(Input) 

(Output) 

100 

(2) 

25,900 

(264) 

(266) 

26,000 

(266) 

(266) 

*  Includes  Initial  Spares 
**  Internal  ALCM  Carriage 
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Program  Element:  I11113F _  Title:  B— 5 2  Squadrons _ 

DOD  Mission  Area:  #  113,  Alrbrone  Strike  Budget  Activity:  Strategic  Programs,  #3 


Aircraft  Modernization  Program 
Fuel  Quantity  Indicating  System  Update 
Environmental  Control  System  Update 


Procurement  (3010)* 

(Quantity)  FQIS 
&  ECS 

31,000 

(38)** 

(  1) 

42,300 

(62)** 

(34) 

42,700 

(63)** 

(63) 

37,500 

(62) 

(62) 

60,600 

(43) 

(108) 

214,100 

(268) 

(268) 

Operation  and  Malntenance/Installatlon 
(3400/540) 

100 

4,400 

7,800 

35 , 200 

47,500 

Autopilot  Upgrade 

Procurement  (3010)* 

(Quantity) 

15,100 

(18) 

39,800 

(250) 

55,500 

(268) 

Operations  &  Malntenance/Installatlon 
(3400/540) 

200 

3,400 

3,600 

B-52  Electromagnetic  Pulse 

Procurement  (3010)* 

(Quantity) 

12,000 

(15) 

23,800 

(60) 

124,000 

(191) 

159,800 

(266) 

♦Includes  Initial  Spares 

5.  RELATED  ACTIVITIES:  In  fiscal  year  1982,  the  Congress  directed  $5  million  in  research  and  development 

funds  for  development  of  a  nonlethal  Counter  Soviet  Airborne  Warding  and  Control  System  (SUAWACS)  program. 
Development  Is  continuing  under  PE  64738F.  [* 


|  The  Common  Strategic  Rotary  Launcher  (CSRL)  program, 
PE  63258F,  provides  for  the  development  of  a  multipurpose  launcher,  common  to  the  B-52H,  B-1B,  and  the 
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Advanced  Technology  Bomber  (ATB).  The  common  launcher  will  provide  internal  carriage  and  launch  capability 
for  the  Short  Range  Attack  Missile,  the  Air  Launched  Cruise  Missile,  as  well  as  the  B-28,  B-61,  and  B-83 
gravity  weapons.  Crowtli  weapons  such  as  the  Advanced  Cruise  Missile,  Medium  Range  Alr-to-Surface  Missile, 
Conventional  Standoff  Weapon,  and  Harpoon  will  be  accommodated  in  the  CSRL  design.  Procurement  of  the 
launchers  will  be  funded  under  Che  respective  weapon  system  program  elements. 

6.  (U)  WORK  PERFORMED  BY:  The  original  avionics  study  which  identified  avionic  subsystems  requiring 

upgrading  under  t  program  was  accomplished  by  Boeing  Military  Airplane  Company.  The  development  program 
has  been  awarded  to  them  on  a  sole  source  basis.  The  major  subsystems/subcontractors  were  selected  by 
Boeing  Military  Airplane  Company  with  Air  Force  approval.  The  list  of  contractors  is  as  follows: 

Prime  Contractor:  Product : 

Boeing  Military  Airplane  Company,  Wichita,  Kansas  Offensive  Avionics  System 


Major  Subcontractors  for  Offensive  Avionics  System  Product: 


Lear  Slegler,  Grand  Rapids,  Michigan 
Sperry  Flight  Systems,  Phoenix,  Arizona 
International  Business  Machine, 

Owego,  New  York 
Norden,  Norwalk,  Connecticut 
Honeywell,  Minneapolis,  Minnesota 
Honeywell,  St.  Petersburg,  Florida 
Softech,  Waltham,  Massachusetts 
Sundstrand,  Redmond,  Washington 
Teledyne  -  Ryan,  San  Diego,  California 

Associate  Contractors  on  Offensive  Avionics  System 


Attitude  and  Heading  Reference  System 
Controls/Displays 

Processor 

Radar  Modification 
Radar  Altimeter 
Inertial  Navigation  Set 
Jovial  3B  Compiler 

Data  Transfer  Unit,  Data  Transport  Devices 
Doppler  Velocity  Sensor 


Boeing  Aerospace  Co,  Seattle,  Washington 


Air-to-Ground  Missile-86  Cruise  Missile 


Program  Element:  I11113F _ 

DOD  Mission  Area:  113,  Airborne  Strike 


Title:  B— 52  Squadron* _ 

Budget  Activity:  Strategic  Programs,  >3 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  2405,  Strategic  Avionics  Crewatatlon  Design  Evaluation  Facility  (SACDEF):  The  Strategic 
Avionics  Crewatatlon  Design  Evaluation  Facility  ground  teats  new  avionics  systems  required  by  Strategic  Air 
Command  and  accomplishes  human  engineering  studies  prior  to  avionics  flight  testing.  Subtasks  Include  ground 
checkout  of  systems  with  Strategic  Air  Command  (SAC)  crewmembers  prior  to  flight  test  programs.  In  FY  1982, 
the  SECDEF  completed  simulator  hardware  Installation  and  modification  of  the  B-52  flight  atatlon  for  baseline 
study  of  avionics  upgrades.  Additionally,  they  provided  offensive  avionics  system  training  for  SAC  and 
Logistics  Command  flight  test  crews.  There  are  no  projected  requirements  In  FY  1983  or  FY  1984. 

B.  (U)  Project:  2406,  Offensive  Avionics  System  (OAS):  The  B-52  Offensive  Avionics  System  project 

responds  to  the  immediate  need  to  improve  the  performance  of  the  B-52C/H  bombing  navigation  system,  to 

reduce  avionics  system  support  costs,  and  to  Integrate  cruise  missile  carriage  on  the  B-52C.  The  urgency 

of  the  need  for  Improved  performance  and  cruise  missile  carriage,  tempered  by  the  desire  to  effect  significant 

Operational  and  Support  cost  savings  shapes  the  priorities  of  this  project. 

(U)  The  Offensive  Avionics  System  project  includes  an  improved  heading  system;  Integrated  controls  and 
displays;  a  reliability  modification  to  .the  present  forward  looking  radar;  a  high  accuracy  Inertial  navigation 
system;  the  addltlo  of  digital  processing  and  a  new  data  bus;  and  a  new.  doppler  and  radar  altimeter.  As 
well  as  accommodating  cruise  missile  carriage,  the  new  avionics  developed  under  the  Offensive  Avionics  System 
project  provides  stored  data  and  Integrated  sensor  updates  to  the  missiles  (Air  Launched  Cruise  Missile  and 
Short  Range  Attack  Missile)  prior  to  launch  from  the  aircraft.  Precision  Initialization  Is  required  prior 
to  launch  of  Air  Launched  Cruise  Missile  to  Insure  a  high  probability  of  acquiring  the  first  terrain  correlation 
matching  guidance  update  point.  Other  benefits  to  the  cruise  missile  are  a  two-fold  increase  In  system 
reliability  and  nuclear  hardness  to  electromagnetic  pulse/transient  radiation  effects  on  electronics. 

(U)  In  FY  1982,  Integration  and  testing  was  completed  on  Block  One  software  for  the  Offensive  Avionics 
System  (OAS)  and  Phase  B  software  for  the  Air  Launched  Cruise  Missile  (ALCM).  Nuclear  weapons  certification  was 
completed  and  the  test  aircraft  transitioned  to  the  Strategic  Radar  update  project.  In  FY  1983,  the  first 
B-52C  squadron  modified  with  the  OAS  and  ALCM  achieved  Initial  Operational  Capability  In  December  1982.  OAS 
Block  Two  software  development  began  and  continues  through  FY  1984  with  Integration  and  test.  Block  Two 
update  incorporates  deficiency  corrections  identified  during  testing  as  well  as  Improved  ALCM  capabilities. 
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C.  Project  2548,  Nuclear  Hardness/Electromagnetic  Pulse  (EMP):  Using  FY  1981  Supplemental  funds,  system 
level  testing  on  the  Dipole  and  Trestle  facilities  were  accomplished.  The  tests  verified  assumptions  made  on 
previous  tests  of  an  unmodified  B-52C,  evaluated  the  results  of  EMP  hardening  of  the  OAS/ALCM  equipment,  and 
determined  the  effects  of  the  Installation  of  the  OAS/ALCM  on  mission  essential  retained  equipment.  ( 

1 

D.  (U)  Project  2632,  Offensive  Avionics  System/Crulae  Missile  Integration  Weapon  System  Trainer  Modification 
In  FY  1982,  development  completed  Incorporating  the  Block  Zero  software  into  the  Weapon  System  Trainer  (WST).  The 
B-52  Offensive  Avionics  System  (OAS)  program  la  updating  OAS  software  from  Block  Zero  to  a  Block  One  configuration. 
Additionally  a  Block  Two  update  is  belt*  developed  in  FY  1983.  The  FY  1983  and  1984  funds  Incorporate  the  Block 
One  and  Two  updates  to  the  WST  to  maintain  configuration  compatibility  between  the  aircraft  and  the  WST. 

E.  (U)  Project  2824,  Mission  Data  Preparation  System  (MDPS):  The  existing  HOPS  includes  two  separate  OAS  and 

ALCM  application  software  modules  developed  under  separate  programs.  As  a  result  of  the  dual  developments,  known 
inefficiencies  exist  In  the  application  software.  These  Include  non-lntegrated  OAS  and  ALCM  software,  duplicated 
data  bases,  and  Inconsistent  screen  formats  between  OAS  and  ALCM  software.  Due  to  these  existing  Inefficiencies  In 
the  current  MDPS,  additional  development  and  acquisition  efforts  are  required  to  deliver  a  data  management  system 
that  fulfills  the  requirements  of  the  user.  / 

(U)  Initiation  of  Phase  Two  application  software  development  began  In  FY  1982  for  optimized  B-52  OAS  and 
ALCM  utilization.  Development  Includes  Integration  of  a  data  based  management  system.  Continued  development  of 
the  data  baaed  management  software  will  occur  In  FY  1983  and  1984  with  delivery  in  FY  1985. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2601,  Strategic  Radar  Update 

A.  (U)  Project  Decrlptlon:  Project  provides  a  critically  needed  radar  update  which  Is  significantly  less 

complex  than  the  original  Electronically  Agile  Radar  program  but  which  meets  the  reliability,  maintainability, 
and  supportablllty  problems  of  the  current  aging  system.  The  rad.ir,  in  its  present  state.  Is  the  greatest 
contributor  to  an  unsatisfactory  dally  B-52  lncommlsslon  rate.  For  example,  the  fully  mission  capable  rate  has 
decreased  nearly  20Z  since  1979.  The  programmed  update  provides  an  accurate,  reliable,  operationally  effective 
radar  essential  for  Inertial  navigation  system  and  cruise  missile  alignment. 
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Program  Accomplishments  and  Future  Efforts: 


(I)  (U)  FT  1962  Accomplishments:  Initial  Full  Scale  Engineering  Development  completed  and  Full  Scale 

Development  began.  Tasks  included  Identification  and  laboratory  testing  of  selected  radar  modifications  aa 
well  as  software  development  and  test.  Preliminary  Design  Review  completed  In  September  1982. 


(2)  (U)  FT  1983  Program:  The  Full  Scale  Engineering  Development  phase  will  be  completed  through 

Critical  Design  Review  and  qualification  testing  will  be  initiated.  Prototype  Installation  and  Integration 
will  be  checked  In  the  Systems  Integration  Laboratory  and  Test  Facility.  Procurement  of  kit  proof  assets  as 
well  as  accelerated  procurement  of  antenna  components  to  protect  the  fiscal  year  1983  support  date  la  programmed 
this  year. 


(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  198A  RDT&E  Request:  Component  qualification  testing 

will  be  completed.  The  updated  radar  package  will  be  Installed  into  the  flight  test  aircraft  and  integrated 
with  otlier  modification  upgrades.  Flight  testing  from  tlie  Boeing  Military  Airplane  Company  facilities  In 
Wlchltn,  Kuiihuh  will  begin  In  December  1983  and  continue  through  tl«j  third  quarter  of  tie  fiscal  year.  Funds 
include  development  of  Depot  Level  support  equipment  necessary  for  organic  capability.  Modification  kit 
procurement  also  begins  this  year. 

'  (U)  A  Fixed  Price  Incentive  contract  was  signed  In  September  1982  with  the  Boeing  Military  Airplane 
Company  for  the  development  program.  Funding  Includes  negotiated  contract  plus  government  costs. 

(A)  (U)  Program  to  Completion:  Project  will  complete  with  evaluation  of  flight  test  data,  deficiency 

corrections.  If  any,  and  teat  aircraft  demodification. 


Major  Milestones: 


Milestones 


Dates 


1.  SAC  SON  6-75 

2.  Preliminary  Dealgn  Review 

3.  Critical  Dealgn  Review 
A.  Start  Flight  Testing 

5.  Complete  Flight  Testing 

6.  Start  Aircraft  Modification 


June  1975 
August  1982 
December  1982 
December  1983 
June  198A 
September  1985 
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9.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project  2692,  Autopilot  Upgrade 

A.  (U)  Description:  The  basic  B-52  autopilot  technology  dates  back  to  World  War  11.  In  the  early  1960's, 
Its  functions  were  expanded  to  Include  the  Low  Level  and  Aerial  Refueling  modes.  The  Mean  Time  Between  Failure 

for  the  existing  system  Is  about  15  hours.  The  age  of  the  autopilot  has  made  It  extremely  difficult  and 
costly  to  maintain.  Tin  autopilot  has  been  plagued  with  unscheduled  pitch  up/down  on  Low  Level  and  Aerial 
Refueling  modes,  roll  wallow,  erratic  aerial  refueling  operation,  and  yaw  oscillations.  Of  particular  concern 
are  tin  extremely  narrow  safety  margins  In  the  Low  Level  and  Aerial  Refuellers  modes.  The  project  will  provide 
autopilot  updates  which  will  Improve  reliability,  maintainability,  and  safety  to  an  acceptable  level.  It 
provides  a  new  line  replaceable  unit  combining  the  functions  of  several  existing  units  that  arc  high  failure 
Items  and  contains  model  pitch  channel  with  appropriate  comparators. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Phase  Two  of  the  Initial  Full  Scale  Engineering  Development  was 
completed  by  Air  Force  Systems  Command  through  Preliminary  Design  Review.  Project  transitioned  to  Air 
Force  Logistics  Command  to  complete  development  and  Integration. 

(2)  (U)  FY  1983  Program:  Because  of  reductions  in  FY  1983  RDT&E  request,  the  autopilot  project 
was  deferred  to  FY  1984  for  completion. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RPT&E  Request:  Development  will  continue  by 
the  Oklahoma  City  Air  Logistics  Center  through  Critical  Design  Review.  Tasks  evolve  around  development  of 

a  single  channel  digital  system  combining  several  existing  line  replaceable  units  into  one  line  replaceable 
unit.  Emphasis  will  center  around  reliability  and  supportabllity  with  built-in-test  capabilities. 

(U)  Funding  Is  based  on  May  1982  contractor  estimates  plus  government  costs. 

(4)  (U)  Program  to  Completion;  Development  will  complete  in  first  quarter  of  FY  1985  and 
modification  kit  procurement  will  begin.  Aircraft  modification  will  begin  in  FY  1986. 
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(U)  Major  Milestones: 


Milestones 


1.  Definition/Trade  Studies 

2.  Flight  Test 

3.  Modification  Start 


FY  1982 
FY  1985 
FY  1986 


(U)  Milestone  2  and  3  slip  one  year  from  1983  Descriptive  Sunnary,  reflecting  one  year  deferral 
of  project  funding. 
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Prograa  Element:  11115K  -  B-52  Squadrons,  Project  2406,  B-52  Offensive  Avlonica  System  (OAS) 

Teat  and  Evaluation  Data 

1.  (U)  Development  Teat  and  Evaluation:  The  Offensive  Avionics  Syatea  teat  program  is  a  combined  Development 

Teat  and  Evaluatton/Initlal  Operational  Teat  and  Evaluation  effort  extending  to  October  1982.  The  flight  testing 
portion  began  in  September  1980  with  completion  in  October  1982.  Between  October  1981  and  April  1962,  combined  OAS 
and  Air  Launched  Cruise  Missile  (ALCM)  testing  continued  with  four  ALCM  launches  using  Block  Zero  software.  During 
the  remainder  of  fiscal  1982,  the  test  aircraft  was  modified  with  a  third  avionics  control  unit  and  configured  with 
Block  One  software  culminating  in  three  ALCM  launches  and  live  gravity  weapon  releases. 

(u)  The  objective  of  the  B-52  Offensive  Avionics  System  program  waa  to  test  and  evaluate  the  operational  effec¬ 
tiveness  and  operational  suitability  of  tha  selected  Offensive  Avionics  System  package  including  the  integration  of  the 
Air  Launched  Cruise  Missile  and  Short  Range  Attack  Missile.  The  test  environment  represented  the  actual  combat  con¬ 
ditions  as  close  as  possible  using  a  modified  B-52C.  Operational  deficiencies  were  identified  and  changes/ tradeoffs 
recommended.  Information  was  provided  for  refining  training  concepts,  tactics,  techniques  and  doctrine,  updating 
publications,  and  refining  operating  and  support  cost  estimates. 

(U)  The  teat  team  crewmembers  were  drawn  from  the  mainstream  of  the  Strategic  Air  Command  crew  force  to 
provide  a  realistic  appraisal  of  the  new  equipment. 

(u)  The  program  provided  an  update  to  the  B-52G/H  offensive  avionics  package.  The  effort  included  design, 
fabrication,  and  integration  of  an  offensive  avionics  system  for  a  flight  test  evaluation  program  leading  to  a  Class  V 
modification  to  the  B-52G/H  fleet. 

(U)  The  new  avionics  systems  included  the  addition  and/or  modification  of  the  following  systeme/capabilities : 

a.  (U)  Attitude  and  heading  reference  system  -  Replace  present  heading  and  attitude  systems  with  a  more 
reliable,  accurate  system. 

b.  (U)  Radar  altimeter  -  Replace  radar  altimeter  with  a  more  reliable  system  capable  of  performing  terrain 
correlation. 


c.  (U)  Digital  proceasor(s)  -  Replace  present  analog  bombing  navigation  system  computers  with  digital 
processors  providing  bombing,  navigation,  and  air  launched  missile  computations. 


THIS  P'.GB  IS  UNCLASSIFIED 


21 


307 


Budget  Activity: 

Program  Element: 

d.  (u)  Military-Standard-1553A  Data  Bus  -  Insure  resultant  system  architecture  will  meet  Air 
Porce  digital  time  division  multiplex  standard . 

e.  (ll)  Controls  and  displays  -  Provide  necessary  controls  and  displays  to  ensure  proper  man/machine 
interface. 

f.  (U)  Doppler  Velocity  Sensor  -  Replace  present  APN-89A  Doppler  radar  with  the  common  strategic  doppler. 

g.  (ll)  Mapping  radar  modification  -  Modify  the  present  radar  system  to  improve  performance,  reliability, 
and  maintainability. 

h.  (U)  Inertial  navigation  capability  -  Provide  an  inertial  navigation  capability  sufficient  to  meet  the 
stated  requirements  in  Strategic  Air  Command  Required  Operational  Capability  6-75  for  a  high  precision  navigator.  The 
capability  must  be  Air  Force-qualified  and  nuclear  hardened  to  stated  requirements.  No  Research  Development  Test  and 
Evaluation  (DTAE)  funds  are  provided  for  either  nuclear  hardening  or  prototype  systems  other  than  United  States  Air 
Force  government  furnished  equipment. 

i.  (U)  Terrain  correlation  -  Evaluate  terrain  correlation  as  a  navigational  aid  in  the  performance  of  the 
strategic  mission. 

J.  (U)  Air  launched  mlssile( s)/aircraft  avionics  tie-in  -  Integrate  software/hardware  required  to  support 
air  launched  missile  delivery. 

(U)  The  development  contractor  is  the  Boeing  Military  Airplane  Company  in  Wichita,  Kansas.  The  DT4B  service 
program  manager  is  the  Aeronautical  System  Division  at  Wright-Patterson  Air  Force  Base,  Ohio.  The  Operational  Test 
and  Evaluation  (0T4E)  agency  is  the  Air  Force  Test  and  Evaluation  Center  at  Kirtland  Air  Force  Base  New  Mexico.  The 
teat  location  was  be  the  Boeing  Wichita  plant  13  and  the  Air  Force  Flight  Test  Center,  Edwards  AFB,  California. 

(U)  Particular  emphasis  was  placed  on  testing  the  operational  effectiveness  of  the  fault  detection/isolation 
capabilities  of  the  new  equipment.  Initial  Operational  Test  and  Evaluation  (I0T4E)  test  team  personnel  maintained 
the  updated  avionics  system  using  the  same  available  organizational/intermediate  level  techniques/equipment  that  are 
to  be  used  during  system  deployment. 

(U)  Preliminary  validated  technical  orders  were  provided  to  DT4E/I0T4E  test  team  personnel  to  perform  main¬ 
tenance  associated  with  the  new  systems.  These  technical  orders  were  verified  during  DT4E/I0T4E  to  provide  final 
tech  dnta  for  system  deployment. 


3 Ac 
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Budget  Activity:  Strategic  Programs  #3 

Program  Element:  11113F  -  B-52  Squadrons,  Project  2406.  B-52  Offenalve  Avlonlca  System  (OAS) 

(U)  An  evaluation  of  software  for  the  B-52  OAS  was  performed  hy  the  software  assessment  team  at  Boeing 
Military  Airplane  Company  and  Oklahoma  City-Air  Logistics  Center  (OC-ALC).  In  the  test  team,  contractor  development 
and  test  activities,  as  well  as  flight  testing,  were  monitored  to  assess  software  performance  and  suitability 
factors.  The  effectiveness  of  software  development  tools  to  support  future  software  maintenance  was  also  assessed. 

At  OC-ALC,  computer  programs  and  the  associated  documentation  were  evaluated  to  judge  their  adequacy  for  software 
maintenance . 

(U)  In  addition,  a  limited  simulation  capability  for  the  OAS  computer  complex  is  planned  to  allow  some  performance 
evaluation  of  OAS  Operational  Computer  Programs.  This  activity  also  begins  a  buildup  of  Air  Force  expertise  at 
OC-ALC  on  which  to  base  future  organic  support  for  B-52  0A3  software. 

(U)  A  high  degree  of  similarity  exists  between  the  items  tested  during  Development  Test  and  Evaluation  (DTSE), 
those  tested  during  Initial  Operational  Test  and  Evaluation  (IOTAE),  and  those  in  the  production  configuration.  Except 
for  minor  installation  and  wiring  differences,  the  subsystems  are  completely  interchangeable.  Software  will  be 
continually  updated  with  test  findings. 

(U)  Below  are  aoctlons  for  special  items  of  concern  which  were  evaluated  and  affected  the  Test  and  Evalua¬ 
tion  portion  of  this  program. 

a.  (U)  Reliability:  , 

(1)  (U)  Primary  Mission  Equipment  shall  have  a  minimum  mean  lime  between  failure  of  43  hojrs  evaluated 
by  bum  in,  qualification  testing,  ground  teste,  and  flight  tests. 

(2)  (U)  Interface  equipment  shall  have  a  minimum  mean  time  between  failure  of  2500  hours. 

(3)  (ll)  Aircraft  Installed  equipment  shall  have  a  minimum  mean  time  between  failure  of  400  hours. 

b.  (U)  Maintainability: 

(1)  (U)  The  total  “on  at  rcraft"  maintenance  time  for  new  equipment  shall  not  exceed  140  hours  per  1000 
system  operating  hours. 

(2)  (u)  The  mean  time  to  restore  failed  equipment  "on  aircraft"  shall  not  exceed  1  hour. 
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Budget  Activity:  Strategic  Programs  #3 

Program  Element:  11113F  -  B-52  Squadrons,  Project  2406,  B-52  Offensive  Avionics  System  (OAS) 

(3)  (U)  The  naan  tine  to  restore  failed  equipment  at  the  intermediate  level  shall  not  exceed  1.5  hours. 


c.  (if)  Environmental  Qualification  Testing: 


(l)  (U)  All  new  prinary  mission  equipment  was  tested  for  exploaion  proof,  temperature  ahock, 

temperature-altitude,  vibration,  shock,  acoustics,  humidity,  sand  and  dust,  fungus,  salt  atmosphere,  moisture, 
radiation,  and  overpressure  using  the  appropriate  Military-Standard. 


71*C. 


(2)  (U)  Vibration  testing  included  11  hours  of  random  vibrations  at  two  temperature  levels,  -55*  and 


d.  (u)  Test  Plights:  The  program  had  combined  Development  Test  and  Evaluation/Initial  Operational  Test 
and  Evaluation  (DT4E/I0T4E)  flights.  The  DT4E  testing  included  71  flights. 

e.  (U)  Management:  The  teat  and  evaluation  program  management  for  the  OAS  and  air  launched  cruiue  missile 
Integration  is  described  below. 


(1)  (U)  The  development  portion  was  a  combined  DT4B/I0T4E  program  and  continued  through  the  full 
scale  engineering  ar»f  development  contract.  The  teat  portion  was  from  September  1980  through  October  1982.  The 
overall  program  manager  la  the  Strategic  Systems  System  Program  Office  (ASD/YY)  who  is  also  in  charge  of  DT4E. 

Air  Porce  Test  Evaluation  Center  ( APTBC)  ia  responsible  for  the  I0T4E. 

(2)  (if)  Beyond  the  DT4E/I0T4E  program,  a  Pollow-on  Operational  Test  and  Evaluation  ( F0T4E)  is  planned 
with  two  phases.  The  first  phase,  October  1962  to  July  1983,  is  the  responsibility  of  APTEC.  Headquarters  Strategic 
Air  Command  (SAC)  will  conduct  the  second  phase  beginning  in  August  198?. 


a.  (if)  Testing  began  in  September  1980  and  concluded  25  September  1981  • 

b.  (u)  The  test  was  combined  Development  Test  and  Evaluation/Initial  Operational  Test  and  Evaluation  (DTAE/ 
I0T4E)  and  used  one  Offeneive  Avionlva  System  (OAS)  modified  B-52G  aircraft  which  staged  from  the  Boeing  Military 
Airplane  Company/McConnell  APB,  Kansas  facilities.  Test  ranges  used  included  White  Sands  Missile  Range,  Nellis  Range, 
Utah  Test  and  Training  Range,  and  Tonopah  Test  Range.  Boeing  Military  Airplane  Company  was  the  prime  contractor.  The 
Air  Porce  Tost  and  Evaluation  Center  has  overall  responsibility  for  the  I0T4E.  Strategic  Air  Command  (SAC),  Air  Force 
Logistics  Command,  and  Air  Training  Command  provided  personnel  to  the  test  team.  The  objectives  of  the  I0T4E  were  to: 

(1)  Evaluate  the  operational  effectiveness  of  the  OAS-modified  B-52  to  perform  the  SAC  operational 


Budget  Activity;  Strategic  Programs  ^3 

Program  Element;  11113E  -  B-52  Squadrons,  Project  2406,  B-52  Offensive  Avlonica  System  (OAS) 

mission  (i.e.,  quick  reaction  launch,  air  alignment  of  the  inertial  measurement  unit,  tanker  rendezvous,  overwator 
flight,  landfall  fix,  weather  aviodance,  high  and  low  altitude  gravity  weapon  delivery,  simulated  and  actual  missile 
launch' (Short  Range  Attack  Hiasile/Air  Launched  Cruise  Hisaile  (SRAM/ALCK)) ,  interoperability,  and  poststrike  recovery). 

(2)  (u)  Evaluate  the  operational  suitability  of  the  OAS  (i.e.,  system  reliability,  maintainability, 
supportabiltty  and  availablillty) .  Reliability  and  maintainability  data  was  collected  during  in-flight  and  ground 
operations  of  the  system  and  normal  maintenance  operations.  Additional  maintainability  events  were  conducted  to  explore 
the  whole  range  of  normal  operational  maintenance  events. 

(3)  (u)  Identify  system  characteristics  or  deficiencies  which  significantly  impact  operating  and  support 
(94S)  coats.  Identify  operational  deficiencies.  Recommend  and/or  evaluate  changes  or  trade-offs  in  production 
configuration.  Evaluate  the  effectiveness  of  the  computational  subsystem  software,  to  include  functional  performance, 
degraded  mode  operations,  and  software  man-machine  interface. 

c.  (u)  All  minor  support  equipment  was  evaluated  during  the  test.  Minor  changes  were  recommended  and  made  to 
several  items,  and  two  items  were  completely  redesigned.  Several  items  of  major  support  equipment  received  oily  cursory 
evaluations  as  they  were  not  available  until  late  in  the  program.  Additional  evaluations  will  be  performed  during 
follow-on  operational  test  and  evaluation  (F0T4E).  During  IOTSE,  intermediate-level  maintenance  was  performed  largely 
by  the  contractor  using  special  test  equipment.  Estimates  of  operational  reliability  and  maintainability  for  this 
level  of  maintenance  were  consequently  degraded.  Supportability  of  the  test  sets  will  be  evaulated  during  F0T4E. 

d.  (u)  The  system  and  subsystems  tested  were  preproduction  configuration.  "Patches"  to  system  software  wore 
made  during  the  test  nnd  included  in  the  operational  system.  0T4E  operations  and  maintenance  personnel  were  represent¬ 
ative  of  user  personnel. 

e.  (U)  With  the  concurrency  of  the  full  scale  development  and  production  programs,  some  long-lead  production 
decisions  were  made  prior  to  the  completion  of  flight  testing.  One  hundred  ship  sets  of  equipment  were  on  contract 
and  the  first  three  aircraft  were  modified  before  the  test  ended. 

f.  (IJ)  Seventy-four  sorties  and  640  flying  hours  were  flown  in  support  of  the  test.  Three  dedicated  I0T4E 
sorties  designed  around  standard  SAC  operational  missions  were  flown.  In  addition  two  ALCM  and  two  SRAM  live  launches 
and  four  gravity  weapon  shapes  were  dropped  to  compare  actual  with  simulated  release  activity. 

g.  (U)  Over  150  service  reports  have  been  written  on  system  deficiencies.  Numerous  fixes  have  been  verified 
and  tested;  however,  some  fixes  will  have  to  be  tested  during  the  F0T4E.  Major  deficiencies  exist  in  the  radar  system. 

h.  (U)  Results  from  this  {hase  of  testing  are  contained  in  the  AFTKC  B-52  OAS  Final  Report,  January  1982, 

(SFCR’T) . 


311 


Budget  Activity: 

Program  Element: 

1.  (U)  Continued  DT4E/0T4E  of  the  OAS  system  w as  conducted  at  Edvards  AFB,  CA,  from  October  198'  -  April  1982. 

This  test  was  combined  with  ALCM  testing  to  become  the  Integrated  Weapon  System  (IWS)  program.  Four  ALCM  launches 

were  conducted  and  approximately  20  OAS  misisons  were  flown. 

j.  (U)  The  test  aircraft  was  modified  with  a  third  avionics  processor  in  Kay  -  June  1982  and  delivered  in  July 

to  Edwards  for  testing  of  the  Block  I  OAS  software  update  and  revision  B  of  the  ALCM  software  package.  The  test  was 

completed  on  15  October  1982.  Three  ALCM  launohea  and  approximately  20  OAS  aortlea  were  performed.  The  operational 
BUltability  evaluation  is  being  conducted  ay  Griffis  AFB,  MY,  the  first  operational  SAC  baBe  for  the  system.  On 
16  October  1982,  the  first  jhase  of  IWS  POTSE  began  under  AFTEC  management.  All  ALCM  launches  after  that  data  will 
be  conducted  from  Griffis  AFB  using  SAC’a  operational  assets  to  generate  and  conduct  the  missions. 


Strategic  Programs 

11113F  -  B-52  Squadrons,  Project  2406,  B-52  Offensive  Avionics  System  (OAS) 
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Budget.  Activity:  Strategic  Programs 

Program  Element:  11113P  B-52  Squadrons,  Project  2406,  B-52  Offensive  Avionics  Syatem  (OAS) 


3.  Syetema  Characterlatlca :  The  following  are  general  characteristics  of  the  new  offeneive  avionics  system  to  be 
modified  on  tho  B-52C/H  aircraft. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I11142F _  Title:  KC-135  Squadrons _ 

DOU  Mission  Area:  #113  -  Airborne  Strike  Budget  Activity:  #3  -  Strategic  Programs 

I.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 

Total 


oject 

..umber 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimate 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

28,880 

28,950 

11,300 

9,401 

Continuing 

N/A 

2214 

Improved  Aerial  Refueling 
Systems 

2,300 

2,606 

3,000 

9,401 

Continuing 

N/A 

2391 

Avionics  Modernization 

1,680 

- 

- 

- 

Complete 

3,911 

2469 

KC-135  Modernization 

24,900 

26,344 

8,300 

- 

Complete 

97,200 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  KC-135  provides  worldwide  air  refueling  support  for 
strategic,  tactical,  and  airlift  forces  in  both  strategic  nuclear  and  conventional  roles.  Current  refueling 
requirements  substantially  exceed  the  capabilities  of  the  current  and  programmed  KC-135/KC-10  force.  The  KC-135 
modernization  program  will  increase  Its  fuel  offload  capability  by  50Z  and  reduce  the  air  refueling  shortfall 
while  resolving  current  performance,  maintenance  and  environmental  problems  with  the  current  engine.  Improved 
aerial  refueling  systems  will  permit  safer,  more  efficient  fuel  transfer  to  receivers  and  develop  Interoperable 
refueling  systems  that  will  be  compatible  with  NATO/Navy  receivers. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

ROT&E  30,000  28,950  •  11,792  N/A  90,787 

Procurement  (Aircraft)  296,800(9)  584,600(TBD)  1,341,033(58)  Continuing  5,805,910 

RDT&E :  FY  1982  -  Avionics  Modernization  Project  reduced  and  terminated.  Total  Estimated  Costs  for  project 
2214  is  not  estimated  due  to  its  continuing  level  of  effort.  The  Total  for  Program  Element  is  rot  estimated 
for  tlie  same  reason. 
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Program  Element:  #11142F _  Title:  KC-135  Squadrons _ 

DOD  Mission  Area:  #113  -  Airborne  Strike  Budget  Activity:  #3  -  Strategic  Programs 

Procurement:  FY  1982  -  Funds  adjusted  to  fully  fund  FY  1981  procurement.  FY  1983  -  Congressional  reduction 
to  requested  procurement.  FY  1984  -  Production  buy  was  reduced  and  advance  procurement  added  to  initiate 
f  multiyear  procurement  in  FY  84. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  (?  in  thousands) 


KC-135  Modernization 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

Aircraft  Procurement* 

Funds 

238,000 

469,600 

942,400 

1,444,400 

Continuing 

N/A** 

Quantities 

9 

19 

31 

65 

Installation  (PE  #72207) 

Funds 

2,900 

2,400 

15,500 

30 , 100 

Continuing 

N/A** 

*  Aircraft  procurement  includes  initial  spares.  / 

**  Total  Estimated  Costs  for  program  acquisition  in  FYDP  is  7,832,500  (334  aircraft),  including  275,300 

in  associated  installation;  program  planned  to  continue  at  72  aircraft  per  year  until  fleet  modernization 
(615  primary  aircraft)  is  complete. 


5.  (U)  RELATED  ACTIVITIES:  Program  element  72207F  contains  the  installation  labor  funding  required  for  the 

KC-135  modernization  project.  • 


6.  (U)  WORK  PERFORMED  BY :  The  KC— 135  modernization  program  is  managed  by  the  Aeronautical  Systems  Division 

of  the  Air  Force  Systems  Command.  The  prime  contractor  is  the  Boeing  Military  Airplane  Company,  Wichita, 
Kansas.  The  engine  manufacturer  is  CFMI  Company,  a  partnership  of  General  Electric  in  the  United  States  and 
SNECMA,  a  French  company. 
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Program  Element:  # 11142F _  Title:  KC-135  Squadrons _ 

DOD  Mission  Areal  #113  -  Airborne  Strike  Budget  Activity:  #3  -  Strategic  Programs 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  PY  1984: 

A.  (U)  Project:  (#2214  Improved  Aerial  Refueling  Systems)  The  KC-135  aerial  refueling  systems,  designed 
in  the  early  1950s,  require  improvements  for  flight  safety,,  improved  efficiency,  and  maintainability. 
Development  efforts  Include  an  improved  boom,  boom  nozzle,  boom  test  equipment,  improved  hydraulic  fuel  pumps, 
and  hose  reel  systems.  The  hose  reel  system  will  be  flight  tested  during  1983.  Full  scale  engineering 
development  will  occur  In  FY  1984  on  the  hose  reel  system  as  well  as  continued  development  of  low  cost 
solutions  to  current  boom  control  deficiencies. 


B.  (U)  Project:  (#2469  KC-135  Modernization)  The  KC-135  modernization  program  is  the  most  coat-effective 
solution  to  two  problems:  the  air  refueling  shortfall  and  the  obsolescence  of  the  current,  early  1950  technology 
engines.  The  modernized  aircraft,  named  the  KC-135R,  will  have  a  501  increase  In  capability  and  be  able  to 
fly  well  into  the  21st  century.  Flight  testing,  which  began  in  August  1982,  will  continue  In  1983.  1984  test 
and  evaluation  funding  will  complete  the  research  and  development  effort  prior  to  full  scale  production 
beginning  In  May  1984. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  N/A 


FY  1984  RDT&E  DESCRIPTIVE  SUMHARY 


Program  Element:  #1 121 3F  Title:  Hlnuteman  Squadrons 

DOD  Mission  Area:  #111  -  Land-Baaed  Strike  Budget  Activity:  #3  -  Strategic  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 
Command,  Control,  Communi¬ 
cations  Integration  (C^I) 
Mlnuteman  III  Guidance  Upgrade 

19,326 

10,400 

5,500 

10,957 

4,000 

4,956 

4,761 

Continuing 

N/A 

54,000 

5,500 

Program  Support 

3,426 

6,957 

4,956 

4,761 

Continuing 

N/A 

2.  (U)  BR1EK  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Hlnuteman  weapon  system  became  operational  In  the  1960s  and 
now  consists  of  450  Mlnuteman  11  and  550  Hlnuteman  III  Intercontinental  ballistic  missiles  deployed  In  hardened  under¬ 
ground  silos.  Mlnuteman  has  served  as  a  prime  nuclear  deterrent  force  for  the  United  States  for  20  years  and  Is  projected 
to  maintain  tills  role  Into  the  next  century.  The  program  element  (P.E.)  provides  Improvements  and  modifications  to  the 
Hlnuteman  force  to  enhance  its  contribution  to  strategic  deterrence.  Improvements  underway  Include  Integration  of  new 
command,  control,  and  communications  equipment  into  Mlnuteman  launch  control  centers  and  upgrade  of  Hlnuteman  III  guidance 
computer  software. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RUTAE  19,626  12,857  5,173  N/A  Continuing  3.945,000 

Missile  Procurement  111,300  0  31,700  N/A  8,821,900 

Difference  in  RDT4E  Total  Estimated  Coat  because  this  document  shows  that  total  cost  for  a  continuing  program  is  not  ap¬ 
plicable.  Difference  in  KY  1982  Missile  Procurement  because  FY  1983  Descriptive  Summary  Included  57,000  for  MR  12A  Reen¬ 
try  Vehicle.  Difference  In  FY  1983  Missile  Procurement  because  6,500  for  Guidance  Upgrade  was  carried  In  the  FY  1983 
document  as  a  separate  project.  Difference  In  Missile  Procurement  Total  Estimated  Cost  because  FY  1983  document  showed 
all  costa  but  this  document  only  shows  costs  for  procurement  associated  with  the  RDTAE  funding  In  paragraph  1. 
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Program  Element:  I11213P  Title:  Mlnuteman  Squadrons 

DOD  Ml  a u Ion  Area:  #111  -  Land-Based  Strike  Budget  Activity:  #3  -  Strategic  Programs 

A.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


Total 

FY  1982 

FY  1983 

FY  1984 

FY  1985  Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate  to  Completion 

Cost 

Missile  Procurement  Total 

52,300 

6,500 

31,888 

149,283 

C3I 

52,300 

30,888 

141,783 

Mlnuteman  III  Guidance  Upgrade 

6,500 

1,000 

7,500 

(U)  RELATED  ACTIVITIES:  Advanced 

Strategic  Missile  Systems, 

P.E.  #6331  IF,  is  a  program  which  develops  subsystems  and 

applies  technology  having  potential  application  to  operational  and  future  Intercontinental  ballistic  missiles.  The  new 
strategic  missile  program.  Peacekeeper  (M-X),  P.E.  #64312,  Is  developing  systems  for  the  next  generation  missile.  Dupli¬ 
cation  of  effort  Is  avoided  by  assigning  both  of  these  programs  and  Mlnuteman  development  activities  to  a  single  organiza¬ 
tion,  the  Ballistic  Missile  Office.  Relative  to  the  communications  Integration  program,  the  three  communications  systems 
ore  each  being  developed  and  procured  by  their  respective  program  elements  (616A:  P.E.  #33131F;  AFSATCOM:  P.E.  I33601F; 
SACD1N:  P.E.  H1316F)  and  the  equipment  will  be  delivered  to  the  Mlnuteman  Integration  program  as  government  furnished 
equipment  for  Integration  Into  the  Mlnuteman  launch  control  centers. 

6.  (U)  WORK  PERFORMED  BY :  The  primary  contractors  are:  The  Boeing  Company,  Seattle,  WA  (C3I);  GTE  Sylvanla,  Needham 
Heights,  MA  (C3l);  Rockwell  International,  Anaheim,  CA  (Guidance  Upgrade);  and  TRW,  Redondo  Beach,  CA  (Program  Support). 
The  responsible  Air  Force  agency  la  Air  Force  Systems  Command's  Ballistic  Missile  Office,  Norton  Air  Force  Base,  CA.  Air 
Force  Logistics  Command's  Ogden  Air  Logistics  Center,  Hill  Air  Force  Base,  UT,  Is  also  responsible  for  the  Guidance  Up¬ 
grade  program. 

7.  (U)  PROGRAM  SUPPORT  (SINCLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  This  project  Is  a  continuing  activity  and  Includes  funding  for  systems  engineering  and 
technical  assistance  and  all  operating  costs  (collateral  testing,  analyses,  travel,  etc.)  in  support  of  Mlnuteman  programs 
at  the  Ballistic  Missile  Office.  Continuing  technical  expertise  for  planning,  analysis,  design,  test,  and  associate 
systems  engineering  support  Is  necessary  to  develop  and  prove  prototypes  of  Improvements  to  the  operational  system  In  ac¬ 
cordance  with  approved  program  directions. 
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Prograa  Element:  f 11213F 

DOD  Mission  Area:  fill  -  Land-Baaed  Strike 


Title:  Mlnuteman  Squadrons 

Budget  Activity:  >3  -  Strategic  Program 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

0)  (U)  FY  1982  Accomplishments:  This  project  supported  deployment  of  the  MK  12A  reentry  vehicle,  provided  de- 
elgn  support  for  the  Integration  of  the  616A  modification  to  the  487L  Survivable  Low  Frequency  Communications  System  with 
AFSATCOM  and  SACD1N,  and  supported  the  Initial  software  revisions  for  Guidance  Upgrade. 

(2)  (U)  FY  1983  Program:  This  project  will  resolve  problems  encountered  during  assembly  and  checkout  of  C^I 
equipment  and  will  support  the  Guidance  Upgrade  and  Mlnuteman  Extended  Survivable  Power  programs, 

(3)  (U)  FY  1984  Planned  Prograa  and  Basis  for  FY  1984  RDT4E  Request:  This  project  will  resolve  problems  en¬ 
countered  during  assembly  and  checkout  of  C^I  and  Mlnuteman  Extended  Survivable  Power  equipment  and  will  support  the 
Culdance  Upgrade  prograa.  The  cost  estimate  was  arrived  at  through  the  use  of  program  office  assessments  utilizing  past 
acquisition  history  of  similar  efforts.  Technical  Analysis  and  Cost  Estimate  studies,  and  data  obtained  from  prograa 
office  support  functions. 

(4)  (U)  Prograa  to  Completion:  This  Is  a  continuing  prograa. 

C.  (U)  Major  Milestones:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  #11312F 

DOO  Mission  Area:  <331-Strateglc  Command  and  Control 


Title:  Poat  Attack  Command  and  Control  System 
Budget  Activity:  #3-Strateglc  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  In  thousands) 


Total 


Pro) ect 
Number 

Title 

FY  1982 
Actual 

.  FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0* 

0* 

6,869 

2,347 

continuing 

N/A 

Fiscal  Year  (FY)  1983  and  prior  year  funding  for  the  E-4  Program  Is  contained  In  Program  Element  (PE)  11312F. 
However,  effective  with  FY  1984,  all  E-4  funding  has  been  transferred  to  PE  32015F.  Explanations  concerning 
the  E-4  Program  and  funding  are  contained  In  the  FY  84  RDT4E  Descriptive  Summary  for  PE  3201 5F. 


2  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  To  provide  a  survlvahle  command  and  control 

facility  for  the  Slop  CINCS  that  will  support  the  National  Command  Authority  during  all  phases  of  a  general  war. 
Supports  activities  currently  underway  Involving  all  the  aircraft  of  the  Worldwide  Airborne  Command  Post  System 
Including  CINCEUR.  CINCSAC,  CINCLANT  and  CINCPAC. 


3.  (U)  COMPARISION  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT&E  9,365*  24,034*  34,366*  Continuing  N/A 

*  The  FY  83  Descriptive  Summary  for  PE  H3I2F  documented  RDT&E  funding  for  the  E-4  Program.  However,  effective 
with  FY  1984,  all  E-4  funding  has  been  transferred  to  PE  32015F.  Explanations  concerning  the  E-4  Program  and 
funding  are  contained  In  the  FY  84  RDT&E  Descriptive  Summary  for  PE  32015F. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


Procurement  (aircraft) 


0**  65,500*  104,200*  Continuing  N/A 


*  These  funds  are  the  total  3010  Investment  funds  programmed  for  Class  V  modifications  to  the  EC-135  and  were 
formerly  Included  In  PE  U142F,  KC-135  Squadrons. 


Program  Element:  I 1 1 3 1 2F  Title:  Post  Attack  Command  and  Control  System 

POD  Mission  Areal  f 331-Strateglc  Command  and  Control  Budget  Activity:  #3-  Strategic  Programs 

**  FY  83  and  prior  year  funding  for  the  E-4  Program  is  contained  in  PE  11312F.  However,  effective 
with  FY  84,  all  E-4  funding  has  been  transferred  to  PE  32013F.  Explanations  concerning  the  E-4 
Program  and  funding  are  contained  In  the  FY  84  RDT&E  Descriptive  Summary  for  PE  3201 5F. 


5.  (U)  RELATED  ACTIVITIES:  Strategic  Air  Command  Communications,  PE  11316F;  Air  Force  Satellite 

Communications  Program,  PE  33601F;  System  Survivability,  PE  6471IF;  Electromagnetic  Radiation  Test 
Facilities,  PF.  64747F;  National  Emergency  Airborne  Command  Post,  PE  32015F;  Air  Force  Support  to  Minimum 
Essential  Emergency  Communications  Network,  PE  33131F,  the  Defense  Support  Program,  PE  I243IF;  and  Integrated 
Operational  NUDET  Detection  System,  PE  12433F. 


6.  (U)  WORK  PERFORMED  BY:  The  Worldwide  Airborne  Command  Post  System  Program  Office  (WWABNCP  SPO)  has 

responsibility  for  the  program.  This  Is  an  Air  Force  Logistics  Command  organization  located  at  linker  Air 
Force  Base,  Oklahoma. 


7.  (U)  Post  Attack  Command  and  Control  System  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  14H4) 

A.  (U)  Project  Description:  The  Worldwide  Airborne  Command  Post  System  Program  Office  (UUABNLI  spot 

conducts,  on  a  continuing  basis,  an  Elect romagnet lc  Pulse  (EMP)  Engineering  Surveillance  program  relative 
to  the  EC-135,  This  effort  establishes  and  analyzes  EMP  design  spec  1 1 1  rat  Ions  lor  new  svulcin.  supp«.i  t s 
limited  subsystem  and  component  testing.  Investigates  new  Installation  techniques  to  achieve  l«|.i.w.l  .  if 
protection  and  provides  a  continuing  analysis  of  the  EMP  survivability  of  the  K<  IIS.  rhl*  I  •>  .»  i  mil  og 

level  of  effort  program. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Current  efforts  Include  the  development  >f  t-MP  ape<  ■*  <  i  ■  * . .  t  . , 

currently  Installed  equipment  on  the  EC-135  fleet.  Included  In  this  ellort  1  a  a..aly«'«  "t  *..•  .ie  . 
equipment  projected  to  be  Installed  on  the  aircraft. 

(2)  (U)  FY  1983  Program:  Contractor  performed  analysis  and  EMP  spec  I f 1  cat  I »n  deve 

scheduled  for  delivery.  Other  Items  to  he  completed  Include  a  revised  Internal  alutaft  .  .  ign  ,1  •  1...1 

rack  layout  to  Improve  nuclear  effects  survivability  plus  analysis  of  the  applicability  of  1«t  >  xu* 
architecture  to  Internal  aircraft  Information  processing  using  fiberoptic  cable  technology  t.>  .  t  ....  Uu 
effects  and  reduce  the  weight  and  space  required  for  cable  runs  on  I  he  aircraft. 


Program  Element:  I11312F  _  Title:  Post  Attack  Command  and  Control  System 

!)00  Mission  Areal  f 331-Strateglc  Command  and  Control  Budget  Activity:  #3— Strategic  Programs 

(3)  (U)  PY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  projected  FY84  effort 
will  continue  the  EMP  Engineering  Surveillance  program  with  regards  to  the  replacement  UHF-LOS  system. 
Additional  efforts  In  the  hardening  program  include  analysis  of  the  Regency  Net  Radio  Equipment  and  commercial 
secure  voice  devices  Intended  to  be  Installed  on  the  EC-135  as  part  of  the  Class  V  modification  programs. 
Detailed  technical  analyses  of  alterative  solutions  .for  a  WWABNCP/PACCS  replacement  system  are  planned. 

Rbt&E  funds  in  this  Program  Element  (PE  11312F),  starting  In  FY  84,  are  new  funds  to  support  this  effort. 

(4)  (U)  Program  to  Completion:  The  EMP  Engineering  Surveillance  program  is  a  continuing  program, 
as  survivability  of  the  EC-135  fleet  must  be  Insured.  Specific  tasks  necessary  to  conduct  this  effort  will 
be  Identified  as  they  occur.  Examples  of  possible  tasks  Include  analysis  of  future  upgrade  projects  designed 
to  keep  the  WWABNCP  fleet  compatible  with  the  evolving  C3I  structure  and  development  of  Improved  airborne 

C2  systems  to  Improve  the  message  dissemination  and  force  management  capabilities  of  the  PACCS  system. 

C  .  ( U )  Major  Milestones: 

Milestones  Dates 


Report  due  on  Equipment  EMP  Specifications  December  1982 

Initial  Contract  Award  for  hardened  UHF-LOS  Replacement  April  1983 

Advanced  Technology  Reports  Due  from  TRW  and  Boeing  May  1983 

Initial  Aircraft  Installation  of  UHF-LOS  System  (PACCS)  June  1984 

Initial  Aircraft  Installation  of  UHF-LOS  System  (WWABNCP)  June  1986 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 


Not  Applicable 


FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  #1 13I6F 

DOD  Mission  Area:  >333  -  Strategic  Communications 


Title:  SAC  Communications 

Budget  Activity:  >3  -  Strategic  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  In  thousands) 


ProJ ect 
Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

30,434 

28,096 

15,256 

1,597 

Continuing 

Not  Applicable 

1136 

SAC  Digital  Network  (SACDIN) 

30,134 

28,096 

2,899 

261 

259 

128,260 

2869 

Aircraft  Alerting  Communi¬ 
cations  Electromagnetic 

Pulse  (EMP)  (AACE)  Upgrade 

300 

0 

12,357 

1,336 

0 

13,993 

2969 

Emergency  Rocket  Communi¬ 
cations  System  (ERCS) 
Replacement 

0 

0 

0 

0 

Continuing 

Not  Applicable 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

NEED:  The  Strategic  Air 

Command  (SAC)  Digital  Network  (SACDIN)  Program 

will  upgrade  and  modernize  SAC's  current 

(1950's 

technology ) 

printed  copy 

command  and 

control  communications  system. 

SACD1N  will  provide  necessary  Interfaces  to  other  command /control  systems  while  providing  two-way,  direct,  secure  com¬ 
munications  with  enhanced  survivability  from  the  National  Command  Authorities  and  the  Commander-ln-Chlef  SAC  to  dispersed 
missile  crew  commanders  and  aircraft  wing  commanders.  The  Aircraft  Alerting  Communications  Electromagnetic  Pulse  (EMP) 
(AACE)  Upgrade  Program  will  provide  EMP-hardened  communications  shelters,  consoles  and  radiation  detectors  to  Insure 
delivery  of  Positive  Control  Launch  messages  and  Emergency  Action  Messages  to  the  bomber  crews  after  a  nuclear  burst. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RIIT&E  29,489  28,096  188  '  564  125,081 

Procurement,  Other  22.268  0  124,751  2,894  149,913 


RDT&E: 


EY  1982:  Difference  reflects  Inclusion  of  AACE  Upgrade  Program  and  support  to  SACU1N  development  testing. 

EY  1984:  $2,711  Million  was  added  to  SACDIN  for  residual  development  and  engineering  changes.  $12,357  Million  added 

to  tund  AACE  development. 


Procurement,  Other: 


EY  1982: 
EY  1  ‘  84 : 


Reduction  In  SACDIN  long-lead  parts  procurement. 

SACDIN  re-prlclng  based  on  better  data,  and  deflation. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I11316F 

DOD  Hlssion  Area:  #333  -  Strategic  Communications 

Title: 

Budget 

SAC  Communications 

Activity:  #3  -  Strategic 

Programs 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 

($  in  thousands) 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coat 

Procurement,  Other: 

SAC  Digital  Network 

22,122 

3,318 

128,054 

5,401 

Continuing 

Not  Applicable 

AACE  Upgrade  Program 

Funds 

14,211 

6,678 

20,889 

Quantities 

16 

9 

5.  (U)  RELATED  ACTIVITIES:  Program  Element  11213F  will  accomplish  SACDIN  Integration  Into  the  Mlnuteman  weapon 
systems.  The  Defense  Data  Network  (Program  Element  33126F)  will  provide  the  major  network  trunking  support  for  SACDIN. 

6.  (U)  WORK  PERFORMED  BY:  Electronic  Systems  Division,  llanscom  Air  Force  Base,  MA  (total  program  management); 

Mitre  Corporation,  Bedford,  MA  (technical  support);  ITT,  Defense  Communications  Division,  Nutley,  NJ  (SACDIN  prime 
contractor) . 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project  <  113b,  SAC  Digital  Network. 

The  SAC  Digital  Network  (SACDIN)  Program  Includes  the  design,  acquisition  and  implementation  of  a  command  and  control 
data  communications  system  for  the  Commander-ln-Chlef  SAC.  The  system  will  significantly  Improve  current  communi¬ 
cations  capabilities  from  both  operational  and  maintenance  standpoints.  SACDIN  will  replace  the  SAC  Automated  Total 
Information  Network  (SATIN)  I  computer  and  key  elements  of  the  Data  Transmission  Subsystem  of  SAC's  Automated  Command 
Control  System  (SACCS).  It  will  Interface  with  the  SACCS  Data  Display  Subsystem.  ITT  Corporation  Is  the  prime 
contractor  with  total  system  performance  responsibility.  Maximum  possible  use  Is  being  made  of  off-the-shelf  equip¬ 
ment.  Modifications  to  hardware  and  new  hardware/software  procurement  will  be  made  only  where  operational  requirements 
demand.  In  FY  1982,  development  of  all  prototype  hardware  was  completed.  The  hardware  completed  all  qualification 
testing  and  has  exceeded  specifications.  All  software  development  tasks  were  completed  except  those  efforts  related 
to  some  external  Interfaces.  Initial  Operational  Test  and  Evaluation  will  begin  In  FY  1983  and  full  scale  production 
is  planned  to  start  In  FY  1984. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  t\ l 31 6F 

DOD  Mission  Area:  1313  -  Strategic  Communications 


Title:  SAC  Communications 

Budget  Activity:  #3  -  Strategic  Programs 


B.  (U)  Project  !  2869,  AACE  Upgrade  Program. 

The  Aircraft  Alerting  Communications  Electromagnetic  Pulse  (EMP)  (AACE)  program  will  provide  EMP-survlvable  equip¬ 
ment  and  facilities  to  relay  Positive  Control  Launch  (PCL)  messages  and  Emergency  Action  Messages  (EAM)  from  SAC  bomb 
wing  Command  posts  to  the  bomber  crews  located  In  the  alert  facility  or  in  the  aircraft  on  the  runway  or  airborne. 

The  Improved  High  Altitude  Radiation  Detection  System  (IHARDS)  will  positively  Identify  a  nuclear-caused  electro¬ 
magnetic  pulse.  The  shelters  and  associated  consoles  will  permit  command  posts  to  receive  the  EAM  or  PCI.  muasago  by 
Several  means  and,  then,  relay  the  message  via  EMP-protected  radios  or  telephones  located  In  the  AACE  shelters. 
Preliminary  analysis  was  begun  In  FY  1982.  A  "First  Article"  will  be  developed  and  tested  In  FY  1984.  Subsequent 
procurement  will  provide  a  total  of  25  sets  of  AACE  equipments  to  be  located  at  SAC  bases  throughout  the  continental 
United  States. 

C.  (U)  Project  I  2969,  Emergency  Rocket  Communications  System  (ERCS)  Replacement. 

This  project  will  provide  a  researcli  and  development  effort  beginning  In  FY  1986  to  upgrade  or  replace  the  ERCS. 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 


325 


3S  7 


Budget  Activity:  Strategic  Programs,  #3 

Program  Element:  11316F,  Strategic  Air  Command  Digital  Network  (SACDIN) 
Test  and  Evaluation  Data 


1.  (U)  Development  Teat  and  Evaluation:  During  the  development  phase,  Individual  subsystems  were  fabri¬ 
cated  and  assembled  into  a  prototype  of  SACDI’i.  This  prototype  was  successfully  tested  to  determine  hardness 
and  security  characteristics  and  to  insure  that  the  subsystems  properly  function  together.  Simulation  was 
used  to  exercise  the  prototype  during  system  tests.  The  Development  Test  &  Evaluation  (DTSE)  testing  period 

lasted  from  the  fourth  quarter,  fiscal  year  1979  to  the  second  quarter,  fiscAl  year  1982.  ITT  Defense  Communi¬ 
cations  Division,  Nutley,  NJ,  the  prime  contractor,  conducted  the  DT&E.  Independent  evaluation  was  performed 
by  the  Air  ”orce  Test  and  Evaluation  Center.  Contractor  and  Strategic  Air  Command  personnel  operated  and  main¬ 
tained  the  system. 

(U)  The  prototype  consists  of  the  same  hardware  as  production  units  (keyboards,  printers,  processors). 

In  addition,  the  prototype  contains  hardened  equipment  for  the  Intercontinental  Ballistic  Missile  Launch  Con¬ 
trol  Centers  that  is  also  the  same  as  the  production  equipment.  After  in-plant  testing,  SACDIN  equipment  will 
be  installed  at  Offutt  Air  Force  Base  and  Vandenberg  Air  Force  Bose  and  DT&E  will  be  conducted  using  the  actual 
external  interfaces.  All  DT&E  will  be  completed  prior  to  the  production  decision.  Acceptance  testing  and 
checkout  will  be  conducted  during  production  and  deployment. 

2.  (II)  Operational  Test  and  Evaluation:  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  will  conduct  initial 
operational  test  and  evalution  (IOT&E)  of  SACDIN  equipment  installed  at  Strategic  Air  Command  (SAC)  operational 
locations  (Offutt  AFB  and  Vandenberg  AKB ) ,  the  contractor  facilities  In  New  Jersey,  the  contractor's  computer 
program  development  facility  at  Calthersburg ,  Maryland,  and  the  Air  Force  Communications  Computer  Programming 
Center  (AFCCPC).  There  will  be  a  two-phase  IOT&E.  Phase  1  will  be  from  August  to  October  1983  and  Involve  a 
limited  number  of  external  Interfaces.  Phase  II  will  be  during  January  1984  and  will  Include  all  external  In¬ 
terfaces-  To  evaluate  SACDIN  operational  effectiveness  and  suitability,  the  AF^EC  test  team  will  use  the 

test  network  to  run  exercises  simulating  SAC  operational  communications.  IOT&E  objectives  will  include  system 
performance,  system  control.  Interoperability,  human  interface,  safety,  electromagnetic  compatibility,  and 
security  to  the  extent  allowed  by  the  prototype  configuration.  The  test  team  will  consist  of  people  from  AFTEC, 
SAC,  Air  Force  Communications  Command  (AFCC),  AFCCPC,  Air  Force  Logistics  Command  (AFLC),  Electronic  Security 
Command  (ESC),  and  the  National  Security  Agency  (NSA).  In  addition  to  conducting  separate  IOT&E,  the  test 
team  will  participate  in  and  observe  selected  portions  of  the  contrctor's  development  test  and  evaluation 
(DT&E)  efforts  from  April  1982  to  December  1983.  Data  gathered  during  the  DT&F,  tests  will  also  be  used  to 
meet  IOT&E  objectives  as  appropriate.  Air  Force  Systems  Acquisition  Review  Council  (AFSARC)  III  Is  planned 
for  March  3984. 


Budget  Activity:  Strategic  Programs,  13 

Program  Element:  11316F,  Strategic  Air  Command  Digital  Network  (SACDIN) 


3.  <U)  Systems  Characteristics: 

Characteristic 


Threshold 


Demonstrated 


Mean  Time  Between  Maintenance  (MTBM) 


Missile  Base  Communications 
Processor  (MBCP) 

Hardened  User  Terminal 
Equipment  (HUTE) 

Undetected  Character  Error  Rate 
Response  Time 

Confidence  Level  for  Delivery  of 
Emergency  Action  Message  (EAM) 

System  Functional  Availability 


1125  hours 

600  hours  * 

1875  hours  ** 

2250  hours 

1025  hours  * 

3940  hours  ** 

10-8 

*** 

13  seconds 

13.82  seconds  *** 

99.73* 

*»* 

99.5* 

99.9794*  ** 
99.8820*  * 

*  From  Reliability  Growth  Program  (improving  with  time) 

**  Analysis  (per  ITT  availability  analysis  A058  report) 

***  Per  A068  2  April  1979,  p  2A-42,  table  A-L9A&B.  This  <s  the  only  official  document  which  addresses 
these  characteristics.  However,  this  data  is  obsolete  nd  will  be  reanalyzed  during  Phase  1IB 
testing. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  t 12310P  Title:  WWMCCS  ADP  -  NORAD/ADCOH 

DOD  Mission  Area:  Strategic  Information  Systems,  #334  Budget  Activity:  Strategic  Prog tarns,  #3 

1.  (U)  RESOURCES  (PROJECT  LISTINC)($  in  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

.  Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

1291 

6232 

31,257* 

24,246 

Continuing 

N/A 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION  NEED: 

The  World 

Wide  Military 

Command 

and  Conttol  System 

Automatic 

Data  Processing  (WWMCCS  ADP)  -  NORAD/ ADCOM  program  Initiates  actions  to  upgrade  the  Communications  System  Segment  (CSS) 
of  CINCNORAD's  427M  Command  and  Control  system.  £ 

I 


*  Due  to  an  administrative  error,  $15,108  of  this  $31,257  Is  reflected  In  the  budget  details  under  Program  Element 
12436F  (Command  Center  Processing  and  Display  System.)  See  Descriptive  Summary  -  PE  12436F. 

3.  (U)  COMPARISON  WtTU  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands) 

RDT&E  2391  6233  9,956  TBD  TBD 

Procurement  (Other)  698  1,886  2,600 

FY  83  Descriptive  Summary  estimate  was  based  on  preliminary  costing  data  contained  In  ADCOM  Projected  Automation  Require¬ 
ment  (PAR)  80-3-2  and  80-3-3.  These  PARS  addressed  the  requirement  to  replace  the  computer  malnframe(s)  performing  the 
CSS  function.  Revised  costing  Is  based  on  an  Independent  cost  estimate  (ICE),  completed  20  June  1982,  that  addressed 


newly  defined  requirement . 

(U)  OTHF.R  APPROPRIATION  FUNDS 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

($  in  thousands) 

Procurement  (other) 

4102 

36  3 

3,076 

18,459  • 

31,304 

52,839 

5.  (11)  RELATED  ACTIVITIES:  As  the  communications  hub  for  the  NORAD  Cheyenne  Mountain  Complex,  the  CSS  Interfaces 
with  virtually  all  surveillance  and/or  warning  systems.  These  Interfaces  ate,  however,  clearly  defined  and  should 
result  In  no  adverse  Impact  on  the  CSS  nor  Interfacing  systems. 


Or 
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Program  Element:  I 12310F 

DOD  Mission  Area:  Strategic  Information  Systems,  1334 


Title:  WWMCCS  ADP  -  NORAD/APCOH 

Budget  Activity:  Strategic  Programs  #3 


6.  (U)  WORK  PERFORMED  BY:  Air  Force  Systems  Command's  Electronics  Systems  Division  (ESD)  will  provide  overall  program 
management.  Contractors  have  not  yet  been  identified. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84:  N/A 

8.  (0)  PROJECTS  OVER  $10  MILLION  IN  FY  84: 

(U)  PROGRAM  TITI.E:  Communication  System  Segment  Replacement  (CSSR)  (Single  project  in  program  element) 

A.  DESCRIPTION:  The  Communications  System  Segment  (CSS)  provides  communications  fox  the  NORAD  Cheyenne 

Mountain  Complex  (NCMC)  and  integrates  the  individual  components  into  a  cohesive  ayBtem.  The  CSS  provides  essential  sup¬ 
port  for  the  tactical  warning  and  attack  assessment  mission  and  the  apace  defense  mission  by  handling  complete  message 
processing,  formatting,  line  code  conversion  and  the  routing  of  Internal  and  external  user  messages.  The  CSS  interfaces 
with  all  external  facilities  serving  or  served  by  Che  NCMC.  f 


B.  (U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE 
EFFORTS: 

(1)  (U)  FY  1982  Accomplishments:  Development  of  System  Operation  Concept,  System  Specification  and  Request 
fot  Proposal  (RFP)  id  Statement  of  Work  (SOW)  generation. 

(2)  (U)  FY  1983  Program:  Competitive  concept  definition  contiacts  will  be  negotiated  to  develop  a  design 
concept  fot  a  CSSR.  Design  solution  will  Include  state-of-the-art  hardware  and  software  and  will  consider  provisions 
Co  encourage  modularity  of  both  hardware  and  software,  provide  automatic  fault  recovery  or  fall-soft  operation  and 
provide  techniques  to  enhance  error  Isolation  and  more  readily  permit  changes  and  Improvements  to  the  computer  data  base 
and  program. 

(3)  (U)  FY  198A  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  winning  contractor  of  the  com¬ 
petitive  concept  definition  effort  will  be  awarded  the  contract  for  the  design  and  development  of  their  proposed  system. 
Delivery  of  the  off-site  test  facility  (OSTF)  hardware  will  be  completed  in  FY  1984.  Software  design,  coding,  and  testing 
for  the  operational  system  will  be  Initiated.  The  cost  profile  for  the  FY  84  effort  was  the  result  of  an  Independent 
cost  stidy  (ICS)  completed  In  June  1982.  The  ICS  was  a  coordinated  effort  between  NORAD  and  Alt  force  Systems  Command. 


Program  Element:  I12310F  Title:  WWMCCS  ADP  -  NORAD/ADC OH 

DOD  Mission  Area:  Strategic  Information  Systems,  #133  Budget  Activity:  Strategic  Programs  #3 

(A)  (U)  Program  to  Completion:  The  CSSR  effort  will  follow  an  evolutionary  acquisition  approach.  The 

system  will  be  procured  In  three  blocks  (A-C).  As  each  block  la  developed  and  tested,  It  will  be  turned  over  to  the 

user.  This  will  provide  the  user  with  measurable  Improvements  in  operational  capability  over  the  six  yeat  acqulstlon 

cycle.  The  System  Full  Operational  Capability  (FOC)  la  forecast  for  FY  1989. 


C.  (U)  MAJOR  MILESTONES:  DATE 

(1)  ADCOM  Statement  of  Need  (SON)  1-81  May  81 

(2)  Concept  Definition  Contract  Apr  83 

(3)  Development  Contract  Apr  84 

(4)  Critical  Design  Review  (CDR)  (Block  A)  Jan  85 

(5)  Initial  Operational  Capability  (Block  A)  Oct  86 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #1231 IF 

Title: 

NORAD  Combat  Operations  Center /Space 
Defense  Operations  Center 

DOD  Mission  Area:  Strategic  Information  Sys 

terns,  1334 

Budget 

Activity:  Strategic 

Progtams,  13 

1.  (U)  RESOURCES  (PROJECT  LISTINC)($ 

In  thousands) 

Total 

Project 

PY  1982 

FY  1983 

PY  1984 

FY  1985 

Additional 

Estimated 

f 

Number  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

23,511 

24,378 

49,464 

37,441 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  prog tan  support*  development  of  the  Space  Defense  Command  and 

Control  System  (SPADCCS)  consisting  of  a  Space  Defense  Operations  Center  (SPADOC)  for  control  of  all  United  States'  space 
defense  activities  and  space  surveillance  systems,  the  Prototype  Mission  Operations  Center  (PMOC)  for  antisatellite  teat 
activities,  the  Mission  Control  Center  (MCC)  for  antlaatelllte  operations,  the  SPADOC  Computations  Center  (SCC)  for  astro- 
dynamical  computations,  and  the  associated  communications  networks.  The  SPADCCS  Is  required  to  satisfy  Presidential  and 
Secretary  of  Defense  directives  to  Improve,  In  a  balanced  manner,  the  space  defense  capabilities  of  the  United  States. 

This  program  will  develop  the  SPADCCS  In  a  phased  approach  to  support  the  evolving  space  defense  capabilities  of  the 
United  States. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands) 


RDT&E 

23,511 

25,585 

35,^88 

N/A 

Continuing 

Not  Applicable 

Procurement  (Other) 

4,247 

28 ,005 

22,100 

Operations  and  Maintenance 

1,400 

2,500 

2,800 

Continuing 

Not  Applicable 

The  scope  and  thrust  of  the  Space  Defense  Operations  Center  effort  was  entirely  revised  during  the  fv  1984  Program  Objec¬ 
tive  Memorandum  (POM)  cycle.  The  Space  Computational  Center  (SCC)  scheduled  for  replacement  during  the  same  time  period 
a»  the  SPADOC  acquisition  was  Integrated  into  this  effort.  The  basis  for  this  decision  was  an  Independent  cost  study, 
concluded  15  June  1981,  that  showed  a  cost  avoidance  of  $120M  using  the  combined  approach.  Funding  changes  In  RDT&E, 
Other  Procurement,  and  Operations  and  Maintenance  reflect  this  change  in  approach. 

4.  (U)  OTHER  APPROPRIATIONS  FUNDS  ($  In  thousands) 


Procurement  (Other) 

2,482 

28,005 

26,896 

26,988 

Continuing 

Not 

Applicable 

Operations  and  Maintenance 

1,358 

2,000 

3,700 

3,800 

Continuing 

Not 

Applicable 

Military  Construction 

1,700 
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Ptogram  Element:  f 12311F 


Title:  NORAD  Combat  Operations  Centet/  Space 
Defense  Operations  Center 

DoD  Mission  Aiea:  Strategic  Information  Systems,  #334  Budget  Activity:  Strategic  Program,  13 

5.  (0)  RELATED  ACTIVITIES:  This  program  is  part  of  the  Space  Defense  Systems  Program  involving  four  functional  areas: 
space  survivability,  space  surveillance,  antisatelllte,  and  command  and  control.  Those  ptogram  elements  (PEs)  that  are 
directly  related  are  the  following:  PE  63428P,  Space  Surveillance  Technology;  PE  12424F,  SPACETRACK;  PE  63438F,  Satellite 
System  Survivability;  and  PE  64406F,  Space  Defense  System.  Also,  the  Consolidated  Space  Operations  Center,  PE  35130F, 
will  obtain  from  the  Space  Defense  Operations  Center  survivability  and  warning  Information. 

6.  (U)  WORK  PERFORMED  BY:  Alt  Force  System  Command's  Space  Division  in  Loa  Angeles,  CA,  is  responsible  for  overall  man¬ 
agement  of  the  Space  Defense  Command  and  Conttol  System  development.  The  Prototype  Mission  Operations  Centet  Is  being 
developed  by  Boeing,  Seattle,  WA.  The  concept  definition  contracts  for  the  Space  Defense  Operations  Center  were  awarded 
to  Martin  Marietta  Corporation,  Denver,  CO  and  Ford  Aerospace  Communications  Corporation,  Colorado  Springs,  CO.  The 
follow-on  development  contract  for  SPADOC  will  be  awarded  In  March  1983.  The  prlmaty  support  contractors  are  Science 
Application  Incorporated,  La  Jolla,  CA;  Aetospsce  Cotporation,  Los  Angeles,  CA,  and  MITRE  Cotpotatlon,  Boston,  MA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  NORAD  COMBAT  OPERATIONS  CENTER/SPACE  DEFENSE  OPERATIONS  CENTER  (SINCLE  PROJECT  OVER  $10  MILLION  IN  FY  1989): 

A.  PROCRAM  DESCRIPTION:  The  SPADOC  development  will  provide  an  Integrated  command  and  control  capability  for 
space  systems.  [ 

/  J  To  remedy  this  shortfall, 

the  All  Force  is  aggressively  Improving  and  developing  space  defense  capabilities,  Including:  Space  Surveillance  Systems 
Satellite  Survivability  Systems,  and  Antisatelllte  Systems.  For  these  elements  to  be  operationally  employed  in  an 
Integrated  and  coordinated  manner,  an  effective  command  and  conttol  system  Is  essential-  f 

3  During  both  peace  and  conflict,  OS  military 
operations  will  requite  assessment  of  the  situation  In  space.  Its  Impact  on  terrestrial  forces  and  the  ability  of  the 
National  Command  Authorities  to  respond  rapidly  to  changes  In  that  situation.  Responses  to  a  changing  situation  might 
Include:  f 

J  The  selection  of  which  of  these 

responses  is  appropriate  Is  dependent  on  a  fully  Integrated  command  and  control  system,  usable  In  both  peacetime  and 
under  stressed  condition.  Effective  command  and  conttol  Is  the  key  to  meeting  any  potential  threat  In  space. 

B.  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  FY  1982  Accomplishments :  During  FY  1982,  the  Space  Defense  Operations  Centet  Phase  IV  acquisition 

was  Initiated.  Source  selection  was  completed  and  the  design  concept  contract  awarded  In  December  1981.  Detailed  design 
efforts  address  software  modification  requirements,  displays.  Interfaces  with  existing  systems,  external/internal  com¬ 
munications  and  long-lead  hatdwate  Items,  f 

J  Additionally,  In  1982,  the  Prototype  Mission  Operations  Centet  hardware 
was  Installed  In  the  Cheyenne  Mountain  Complex  and  softwate  development  and  testing  continued. 
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3  C  'Z 


Program  Element:  #12311? 


Title:  NORAD  Combat  Opetatlona  Center /Space 
Defense  Operations  Center 

DoD  Mission  Area:  Strategic  Information  Systems,  #334  Budget  Activity:  Strategic  Ptogtams,  #3 

(2)  FY  1983  Program:  [ 


J  The  Space  Defense  Operations  Center  Phase  ZV  development 
contract  will  he  awarded*  The  detailed  dealgn  will  be  firmed  and  early  subsystem  and  component  building  and  test  will 
be  performed.  [ 


(3)  FY  1984  Planned  Program  and  Baals  for  FY  1964  RDT&B  Request:  f 

J  The  Space  Defense 

Operations  Center  development  and  deployment  will  continue.  The  Initial  suite  of  SPADOC  computational  hardware  and  asso¬ 
ciated  peripherals  will  be  delivered  to  and  Installed  In  the  NORAD  Cheyenne  Mountain  complex  (MCMC).  Newly  developed 
system  software  will  be  tested  and  Integrated  Into  the  SPADOC  IV  system. 


The  cost  estimate  Is  based  on  an  Independent  cost  study  (ICS)  concluded  In  June  1981.  Involving  personnel  from  both  the 
NORAD  and  Alt  Force  Systems  Command,  the  ICS  reflected  the  catalog  prices  of  a  candidate  commercial-of f-the-shelf  hardware 
architecture.  The  software  costs  were  based  on  a  lines  of  code  estimate  provided  by  NORAD  that  was  run  through  a  commer¬ 
cially  accepted  cost  model.  The  support  costs  associated  with  the  program  were  based  on  parametric  data  collected  from 
similar  programs. 


(4)  Program  to  Completion:  [ 


J  The  Space  Defense  Operations  Center 

development  and  employment  efforts  will  continue.  The  Initial  operational  capability  of  Phase  TV  Space  Defense  Center  is 
planned  to  be  achieved  during  FY  1985.  The  Space  Defense  Operations  Center  is  a  continuing  program. 


(U) 

MILESTONES: 

DATE: 

(1) 

AOC  SON  3- 

*79  Validated 

Dec 

1980 

(2) 

ASAT  MKNS 

Appr oved 

Apt 

1981 

(3) 

SPADOC 

IV  Concept  Definition  Contract 

Dec 

1981 

(A) 

SPADOC 

IV 

A 

Contract  Award 

Mar 

1983 

(5) 

SPADOC 

IV 

A 

Critical  Dealgn  Review 

Nov 

1983 

(6) 

SPADOC 

IV 

R 

Contiact  Award 

Dec 

1983 

(7) 

SPADOC 

IV 

B 

Critical  Design  Review 

Nov 

1984 

(8) 

SPADOC 

IV 

C 

Conttact  Award 

Mar 

1985 

(9) 

SPADOC 

IV 

A 

Initial  Operational  Capability 

Jun 

1985 

(10) 

SPADOC 

IV 

C 

Critical  Design  Review 

Mar 

1986 

(11) 

SPADOC 

IC 

B 

Initial  Operational  Capability 

Jul 

1986 

(12) 

SPADOC 

TV 

C 

Initial  Operational  Capability 

Mar 

1988 

( 13) 

SPADOC 

IV 

Fully  Operational  Capability 

Sep 

1988 

3  C  y< 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #12313F  Title:  Ballietlc  Mleelle  Tactical  Warning/Attack 

DOD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332  Assessment  Support 

Budget  Activity:  Strategic  Programs.  #3 


(U)  RESOURCES  (PROJECT  LISTING) ($ 

in  thousands) 

Project 

Number  Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 

Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

1,283 

1,893 

2,192 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  This  program  provides  funds  for  Tactical  Warning/Attack  Assess¬ 
ment  (TW/AA)  system  engineering  design  and  analysis,  to  Include  the  technical  configuration,  interface  standards,  func¬ 
tional  capabilities,  operational  concepts,  and  system  Implementation  plan(s).  It  will  provide  the  management  framework 
through  which  the  Air  Force  will  apply  coordinated  oversight  for  acquisition  and  Interface  of  missile  warning  systems. 
Integration  of  the  warning  systems  will  be  ensured  by  development  of  standards/techniques  for  sensor,  communications 
and  computer  hardware  and  software.  Management  of  the  TW/AA  assets  as  an  integrated  system  is  necessary  to  ensure 
accurate,  timely,  and  unambiguous  warning  and  assessment  information  to  support  force  survivability  actions  and  national 
decision  making. 

3.  (U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY  ($  in  thousands) 

0  1,283  1,658  N/A  Continuing  N/A 

A.  (U)  OTHER  APPROPRIATION  FUNDS  ($  in  thousands)  N/A 

5.  (U)  RELATED  ACTIVITIES:  The  funds  in  this  program  element  are  provided  to  Insure  the  integration  and  coordination 
efforts  of  missile  warning  sensor,  communications  systems  and  command  center  acquisitions.  This  program  is  directly 
related  to  all  projects  supporting  the  Air  Force's  strategic  warning  mission. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  Systems  Command's  Electronic  System  Division  (ESD)  in  Bedford,  MA,  is  responsible 
for  overall  management  of  this  effort.  ESD  coordinates  directly  with  Space  Command's  System  Integration  Office  (SIO)  to 
insure  that  the  user's  requirements  are  being  met  and  that  no  duplicative  projects  are  undertaken.  The  funds  in  this 
program  are  to  pay  for  Mitre  support.  Mitre  Corporation  is  a  federal  contract  research  center  (FCRC)  headquartered  in 
Bedford,  MA.  System  Engineer tng/Technlcal  Assistance  (SETA)  contracts,  on  a  task  order  basis,  may  be  obtained  on  an 
"as  needed"  basis. 

7.  (U)  BALLISTIC  MISSILE  TACTICAL  WARN INC /ATTACK  ASSESSMENT  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984)  :  This 
effort  was  established  aa  a  new  start  in  FY  1983.  The  initial  pr  ejects  scheduled  for  completion  during  this  first  year 
Include  development  of  the  System  Operations  Concept  (SOC),  System  Hardware  and  Software  acquisition  specifications, 
request  for  proposal  (RFP)  and  Statement  of  Work  (SOW)  for  the  Command  Center  Processing  and  Display  System  (CCPDS) 
replace-.-r'nt  program  (PE  12436F).  This  replacement  program,  validated  in  Strategic  Air  Command  (SAC)  Statment  of  Need 

(-  ( 
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Program  Element:  #1231 3F 

DOD  Mission  Area:  Strategic  Surveillance  and  Warning,  1332 


ltle:  Ballistic  Missile  Tactical  Warnlng/Attack 
Assessment  Support 

Budget  Activity:  Strategic  Programs,  #3 


(SON)  1-80  Is  scheduled  to  commence  fn  FY  1984.  In  addlltlon  to  the  acquisition/development  documentation  addressed 
above,  a  comprehensive  Independent  cost  study  will  be  conducted  during  FY  1983  to  validate  the  programmed  funds  for  the 
replacement  effort.  During  FY  1984,  engineering  efforts  will  be  directed  toward  contributions  and  Integration  of  new 
or  improved  sensors  and/or  communications  sub-systems.  Specific  emphasis  will  be  placed  on  Integration  of  the  Southeast 
and  Southwest  PAVE  PAWS  systems,  as  well  as  the  Ballistic  Missile  Early  Warning  System  (BMEWS)  upgrade.  Additionally, 
Initial  engineering  design  efforts  will  commence  for  a  survlvable  warning  information  communications  technique.  Pre¬ 
liminary  analysis  of  the  European  warning  requirements  to  suppott  a  worldwide  Tactical  Warnlng/Attack  Assessment  (TW/AA) 
mission  for  crisis  and  force  management  will  also  be  initiated. 


8.  (0)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable 


9.  (U)  MILESTONES:  DATE 

A.  System  Operations  Concept  Development  Mar  83 

B.  System  Specifications  Development  May  83 

C.  Independent  Cost  Study  Completion  Jul  83 

D.  Request  for  Proposal  Development  Sep  83 

E.  Statement  of  Work  Development  Sep  83 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


PROCRAM  ELEMENT  (PE):  #  12325F 

DoD  MISSION  AREA:  STRATECIC  AIR  DEFENSE,  #122 


RESOURCES  (PROJECT  LISTINC)  ($  In  thousanda) 


TITLE:  JOINT  SURVEILLANCE  SYSTEM  (JSS) 
BUDGET  ACTIVITY:  STRATEGIC  PROGRAMS,  t 3 


TOTAL 


PROJECT 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

ADDITIONAL 

ESTIMATED 

NUMBER  TITLE 

ACTUAL 

ESTIMATE 

ESTIMATE 

ESTIMATE 

TO  COMPLETION 

COST 

T0TAT.  FOR  PROCRAM 

ELEMENT  1,395 

1,187 

769 

750 

0 

47,050 

96811  JSS 

1,395 

1,187 

769 

750 

0 

47,050 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Joint  Surveillance  System  (JSS)  provides  command  and  control 
of  alt  defense  forces  for  peacetime  air  surveillance  and  airspace  sovereignty  to  replace  the  existing  Semi-Automatic 
Cround  Environment  (SAGE),  Back-up  Interceptor  Control  (BUIC),  and  manual  air  defense  systems.  The  objective  of  this  pro¬ 
gram  la  large  cost  avoidance  In  radar  operation  and  operation  center  support  through  the  elimination  of  redundancy  In  the 
civilian  and  military  radar  nets,  and  replacement  of  the  SACE/BUIC  systems  which  are  expensive  to  maintain  and  operate. 
The  system  will  use  radar  data  from  a  single  net  of  Federal  Aviation  Administration  ( FAA)  and  military  radars  In  the  Con¬ 
tinental  United  States  (CONUS),  Alaska  and  Hawaii  to  Input  to  FAA  Air  Route  Traffic  Control  Centers  and  Air  Force  Region 
Operations  Control  Centers  (ROCCs).  Two  ROCCs  are  being  procured  for  Canada  via  foreign  military  sales. 


3.  (U)  COMPARISON  WITH  FY  19B3  DESCRIPTIVE  SUMMARY  ($  In  thousands): 

RDT&E  1,295  1,187  0  0  45,541 


Other  Procurement  3,143  2,580  1,982  2,150 

Military  Construction 


135,980 

(5) 


37,800 


FY  82  RDT&E  was  increased  by  100K  for  a  joint  USAF/Department  of  Treasury  test  of  an  aerostat-borne  radar  system. 
FY  84  and  85  RDT&E  was  Increased  by  769K  and  750K, respectively,  for  extending  Program  Office  support  for  Congtesslonally 
directed  Hawaii  R0CC  (HIR0CC)  Program.  FY  82  Other  Procurement  was  Increased  by  13024K.  This  was  a  reprogramming  action 
for  procurement  of  the  replacement  SEEK  SKYHOOK  aerostat-borne  radar  at  Cudjoe  Key  AFS,  FL  and  Installation  of  an  aero¬ 
stat-borne  radar  system  at  Cape  Canaveral  AFS,  FL.  FY  84  and  FY  85  Other  Procurement  was  Increased  for  HIROCC  system 
Integration  and  acceptance  testing.  Remaining  differences  In  FY  83 ,  84,  and  85  Other  Procurement  ate  due  to  adjustments 
In  Initial  spares. 


4.  (U)  OTHER  APPROPRIATION  FUNDS  ($  In  thousands): 

Other  Procurement  15,167  10,525 

(Quantity  ROCC) 

Military  Construction 


FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 
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PROCRAM  F.1.EMF.NT  (PE):  I12325F  TITLE:  JO  TOT  SURVEILLANCE  SYSTEM  (JSS) 

DoD  MISSION  AREA:  STRATEGIC  AIR  DEFENSE,  t 122  BUDGET  ACTIVITY:  STRATEGIC  PROCRAMS,  #3 

5.  (V)  RELATED  ACTIVITIES:  JSS  is  related  to  the  Semi-Automatic  Cround  Environment  Back-up/Interceptor  Control  (SAGE/ 
BUIC)  systems  which  It  will  replace.  JSS  Is  also  related  to  the  CONUS  Over-the-tlorlzon  Backscatter  (OTH-B)  Radar  (PE 
12417F),  Surveillance  Radar  Station*  (PE  12411F),  DEW  Radar  Stations  (PE  224 12?),  and  the  E-3A  programs.  The  SACE/BUIC 
System  1*  phased  out  only  after  JSS  becomes  operational.  JSS  Region  Operations  Control  Centers  (ROCCs)  Interface  with 
CONUS  0T1I-B  and  DEW  Line  for  data  from  these  systems.  The  JSS  system  Includes  Alaskan  Alt  Command  surveillance  radars 

modernized  by  SEEK  IGLOO  (Project  2433,  PE  1241  IF) .  JSS  ROCC*  must  Interface  with  the  R-3A  for  data  and  In  order  to 
effectively  transition  command  and  control.  JSS  will  provide  command  and  control  of  air  defenaa  forcea  as  the  tactical 
altuatton  dictates.  The  E-3A,  as  the  mote  autvlvable  element  of  air  defense,  will  provide  command  and  control  during 
crisis  and  wartime-  Coordination  on  p'1  major  activities  is  obtained  from  Alt  Force  Communications  Command,  Tactical 
Alt  Command,  Alt  Force  Logistics  Command,  Alaakan  Alt  Command,  Pacific  Air  Forcea,  North  American  Aerospace  Defense 
Command,  and  the  Air  Force  Systems  Command.  Coordination  Is  also  obtained  from  FAA  on  radar  sensor  portions  of  the  pro¬ 
gram.  Close  coordination  Is  maintained  with  Canada  by  having  Canadian  officers  assigned  to  the  JSS  Program  Office. 

6.  (U)  WORK  PERFORMED  B_Y:  Program  management  is  provided  by  the  Electronics  System  Division  of  the  Alt  Force  Systems 
Command.  The  prime  contractor  la  Hughes  Aircraft  Corporation,  Fullerton,  CA.  Engineering  support  Is  provided  by  Input/ 
Output  Computer  Sciences,  Waltham,  MA;  Loglcon  Incorporated,  Lexington,  KA;  MITRE  Corporation,  Bedford,  MA;  and  Support 
Systems  Associates  Inc.,  Burlington,  MA. 


7.  (U)  PROJECT  I. ESS  THAN  $10  MILLION  IN  FY  1984: 


PROJECT:  96811  Joint  Surveillance  System.  Accepted  the  System  Hardware  Support  Facility  (SHSF)  at  Tyndall 
AFB,  FI.,  In  Dec  1981.  The  SHSF  waa  turned  over  to  Tactical  Alt  Command  (TAC)  In  Jan  1982.  Five  CONUS  sensor  sites  and 
nine  of  Che  14  sensor  sites  in  Alaska  achieved  Initial  operational  capability  (IOC)  In  the  JSS  conf lgutat Ion  In  FY  1982. 
Acquisition  of  HIROCC  commenced  In  FY  1982.  Senaot  Integration  and  IOC  will  be  completed  In  FY  1983.  The  ROCC  Software 
Support  Facility  and  the  Southeast  ROCC,  at  Tyndall  AFB,  FL,  the  first  US  ROCC,  were  accepted  by  the  USAF  In  FY  1983. 
Current  plans  ate  to  accept  remaining  ROCCs  except  HIROCC  during  this  year.  Software  efforts,  Integration,  and  test 
will  receive  priority  attention  leading  to  IOC  of  all  ROCCs,  but  HIROCC,  in  1983.  HIROCC  will  achieve  IOC  In  June  1984. 
JSS  will  plan  to  go  to  full  operational  capability  (FOC),  except  fot  HIROCC,  on  1  Dec  1983.  Completion  of  the  JSS 
program  la  planned  to  occur  In  FY  85. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Title:  Surveillance  Radar  Stations/Sites 
Budget  Activity:  Strategic  Programs,  #3 


Program  Element:  I12411F 
DOD  Mission  Area:  Strategic  Alt  Defense,  #122 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  In  Thousands): 

_  -  -  Total 


Pioject 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

6,134 

1,147 

5,756 

3,620 

Continuing 

To  Be  Determined 

2433 

SEEK  ICLOO 

6,134 

1,147 

1,087 

1,044 

0 

39,320 

2980 

North  Atlantic  Defense  System 

N/A 

N/A 

4,669 

2,576 

Continuing 

To  Be  Determined 

2.  BRJEF  DESCRIPTION  OF  ELEMENT  AND  HISS ION  NEED:  This  program  element  funds  strategic  air  defense  Improvements. 

The  RDT&E  project,  SEEK  ICLOO,  will  enhance  the  surveillance  and  air  space  control  capability  of  Alaskan  Air  Command 
(AAC)  and  reduce  suppott  coats  through  modernization  of  existing  AAC  surveillance  radars.  SEEK  IGLOO  will  develop  a 
minimally  attended  radar,  using  current  technology,  to  replace  the  existing  separate  sutvelllance  and  height  finder 
radars.  The  new  radar  will  have  integral  height  finding  capability.  Improved  performance  In  the  presence  of  clutter  and 
will  be  maintained  by  significantly  fewer  personnel  than  are  requited  In  existing  systems.  The  North  Atlantic  Defense 
System  (NADS)  project  funds  Improvements  to  command,  control,  and  communications  (C^)  and  surveillance  equipment  In 
the  North  Atlantic  f  3  required  to  correct  air  defense  deficiencies  and  provide  for  defense  of  critical  f 

J  This  area  Is  considered  a  linchpin  of  the  Northern  flank  and  the  key  to  reinforcement  of 

the  entire  NATO  theatre. 

3.  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  Thousands): 

RDT&E  4,284  1,147  1,123  1,100  0  38,043 

Procurement  (Other)  *  57,854  37,264  8,592  0  0  103,710 

^Includes  Initial  spares 

The  RDT&E  Increase  (n  FY  1982  funded  planning  for  the  SEEK  IGLOO  project  related  to  deployment  of  additional  minimally 
attended  radars  for  sutvelllance  Improvements.  The  RDT&F.  increase  In  FY  84  and  85  is  for  NADS.  NADS  is  a  new  project 
for  1984.  NADS  RDT&F.  funds  will  provide  for  system  definition,  equipment  assessment,  and  software  development  for 
required  and  surveillance  Improvements.  Increased  Other  Procurement  in  FY  84  will  procure  one  additional  minimally 
attended  radar  and  Initial  spares  to  replace  separate  surveillance  and  height  finder  radars  at  North  Truro  AFS ,  HA. 
Increases  In  Other  Procurement  funds  In  FY  1985  will  buy  additional  SEEK  IGLOO  Initial  spares  and  will  Initiate  pro¬ 
curement  of  NADS  equipment.  Additional  military  construction  funds  beginning  in  FY  1985  support  future  surveillance 
capability  for  defense  o f ^  *J 


Program  Element:  I 12411F  Title:  Surveillance  Radar  Stations/Sites 

DOD  Mission  Area:  Strategic  Ail  Defense,  #122  Budget  Activity:  Strategic  Programs,  #3 


(U)  OTHER  APPROPRIATION  FUNDS  ($  In  Thousands): 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Other  Procurement 

Funds 

57,735 

36,935 

20,664 

27,737 

Continuing 

To  Be  Determined 

Quantities  (SEEK  ICL00) 

Military  Construction  Funds 

(9) 

40,250 

(4) 

43,600 

0 

28,500 

Continuing 

To  Be  Determined 

5.  RELATED  ACTIVITIES:  The  study  of  SEEK  IGLOO  alternatives  and  definition  of  technical  requirements  were  performed 
under  Program  Element  (PE)  12325F,  Joint  Surveillance  System  (JSS).  The  new  radar  was  designed  to  Interface  with  the  JSS 
equipment.  One  SEEK  IGLOO  radar  has  been  diverted  to  satisfy  an  urgent  requirement  to  replace  an  aged  radar  In  Berlin, 
Germany.  Reimbursement  to  replace  the  Alaskan  asset  will  be  provided  by  the  Federal  Republic  of  Germany.  The  SEEK  IGLOO 
raininuilly  attended  radar  (MAR)  will  be  used  to  enhance  performance  and  logistics  suppor tab! li ty  of  the  Distant  Early 
Warning  (DEW)  Line.  Implementation  of  DEW  Line  improvements  will  be  accomplished  under  PE  12412F,  DEW  Radar  Station, 
Project  2710,  titled  NORTH  WARNING.  SEEK  IGLOO  MARs  may  also  he  used  to  modernize  the  JSS  and  to  improve  surveillance 
capabilities  of  the  North  Atlantic  Defense  System  (NADS).  NADS  is  currently  Jointly  funded  by  the  Navy  and  Air  Force, 
with  NATO  participation  a  future  possibility.  The  Navy  and  Air  Force  will  fund  surveillance  upgrades  for  [~ 


A.  (U)  WORK  PERFORMED  BY:  Efforts  are  managed  by  the  Electronics  Systems  Division,  Hanscora  AFB ,  MA.  Support  is  pro¬ 
vided  by  MITRE  Corporation,  Burlington,  MA;  Rome  Air  Development  Center,  Grlfflss  AFB,  NY;  and  the  Electromagnetic  Com¬ 
patibility  Analysis  Center,  Annapolis,  MD.  SEEK  IGLOO  design  competition  contracts  were  awarded  to:  General  Electric 
Company,  Syracuse,  NY;  ITT  Gllflllan,  Inc.,  Van  Nuys,  CA;  and  Westlnghouse  Electric  Corp. ,  Baltimore,  MD .  After  evalua¬ 
tion  of  design  proposals,  a  contract  option  to  fabricate  and  test  two  preproduction  prototypes  was  exercised  in  July 
1979  with  General  Electric  Co. 

7 .  P^flJJCTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  2433  SEEK  IGLOO:  The  purpose  of  SEEK  IGLOO  is  to  modernize  the  long-range  surveillance  and  alt  space 
control  capability  of  the  Alaskan  Air  Command  (AAC)  and  reduce  operations  and  support  costs.  Existing  radars  have  inade¬ 
quate  performance  in  the  Alaskan  radar  clutter  environment  and  are  expensive  to  operate  and  support  due  to  age.  Radar 
station  facilities  were  deployed  in  the  1950s  with  a  10  year  design  life.  The  project  modernizes  facilities  and  develops 
a  MAR  to  improve  radar  performance  and  lower  operations  and  support  costs.  Initial  Operational  Test  and  Evaluation  of 
the  MAR  was  successfully  completed  at  King  Salmon  Air  Force  Station,  AK  in  September  1982.  A  military  construction 
contract  was  awarded  in  August  1982  to  consolidate,  replace  and  upgrade  site  support  facilities  at  four  remote  radar 
stations.  Production  of  twelve  MARs  and  refurbishment  of  the  King  Salmon  prototype  will  be  Initiated  in  FY  1983.  The 
King  Salmon  radar  is  planned  to  he  operational  in  May  1983.  Award  of  a  second  military  construction  contract  in  FY 
1983  will  complete  modernization  of  facilities  at  remaining  sites.  Program  Office  engineering  and  management  will 
continv1  to  supj>ort  radar  production  and  installation  with  a  planned  completion  date  of  February  1985. 
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Program  Element;  f  12411F  Title:  Surveillance  Radar  Stat lons/Sltea 
DOD  Mission  Area:  Strategic  All  Defense,  #122  Budget  Activity:  Strategic  Programs,  13 

B.  2980  NORTH  ATLANTIC  DEFENSE  SYSTEM:  The  purpose  of  the  North  Atlantic  Defense  System  (NADS)  program  is  to 
correct  serious  alt  defense  deflclences  In jand  provide  for  surveillance  of  ctltlcal[_ 

~]  Existing  command,  control,  and  communication  (C-*)  and  surveillance  equipment  vill  be  Ineffective  If  challenged 
In  wartime.  The  current!  ]Air  Defense  and  Early  Warning  System  Is  manually  operated,  antiquated  and  deficient  in 
radar  coverage.  The  lack  of  automation  and  inadequate  facilities  precludes  timely  distribution  and  exchange  of 
vital  air  defense  Information  received  from  radar  sites,  airborne  early  warning  systems,  maritime  forces,  and  adjacent 
NATO  alt  defense  g.ound  environment  systems.  Existing  air  defense  ground  environment  systems  do  not  provide  surveillance 
of  critical;  1  With  existing  deficiencies,  Soviet  aircraft  and  surface  and  subsurface  vessels  can  exploit  the  poor 

c1  capability  and  the !_  ^  to  attack ' critical  target*  in|_  ^without  warning  and  gain  control  of 
North  Atlantic  |_  [  1 1s  crucial  to  North  Atlantic  ["  "]protectlon,  Soviet  containment,  and  the  relnfotcment 
and  defense  of  Europe.  Overall  Atlantic  strategy  hinges  on  use  of£  ] as  the  key  operating  base  to  monltoi  Soviet 
access  to  the  Atlantic  and  support  wartime  operations  In  the  North  Atlantic  and  Norwegian  Sea.  In  FY  84  this  project 
will  support  system  definition,  equipment  assessment,  and  software  development  to  correct  deficiencies  and  lead  to 
FY  85  equipment  procurement. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


program  F.lement  (PE):  I12412F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 

1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  Thousands) 

Project  FY  1982  FY  1983 

Number  Title  Actual  Estimate 

TOTAL  FOR  PROCRAM  ELEMENT  0  8,000 

2710  NORTH  WARNING  0  8,000 


Title:  Distant  Early  Warning  (DEW)  Radar  Stations 
Budget  Activity:  Strategic  Programs,  <3 


FY  1984 
Estimate 
31,282 
31,282 


FY  1985 
Estimate 
29,288 
29,288 


Total 

Additional  to  Estimated 


Completion 
13',  79  5 
13,795 


Costs _ 

82.365 

82.365 


2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  PE  iuppotti  the  opeiatlon  of  31  existing  DEW  Line  radar 

stations  and  funds  the  NORTH  WARNINC  DEW  Line  Improvement  program.  The  DEW  Line  Is  required  to  provide  tactical  warnlnR 
of  a  bomber  or  cruise  missile  attack  against  the  North  American  Continent  through  a  line  extending  from  Alaska  to  Green¬ 
land.  The  warning  provides  the  National  Command  Authorities  with  time  for  decision  making  and  survival  actions,  permits 
the  launch  of  strategic  retaliatory  and  command  and  control  aircraft  for  survival  and  alerts  alt  defense  fighters  to 
Intercept  attacking  aircraft.  The  present  DEW  Line  f 

]  Because  of  Its  age,  the  existing  system  Is  Increasingly  difficult  and  costly 
to  operate  and  maintain.  The  program  objective  Is  to  [~ 

Jreductng  operations  and  maintenance  costs.  The  Improved  DEW  Line  will  be  capable  of [ 

J  NORTH  WARNINC  Investment  funds 

will  he  amortized  three  years  after  program  completion  by  reductions  In  operations  and  support  costs  attributable  to 
NORTH  WARNING  and  phase  down  of  US  contributions  to  the  operation  of  the  CADIN-Plnetree. 


3-  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARYj  ($  In  Thousands) 

RDT&E  '  "  ”  ‘  ”  7 , 995  "  38,468 

Procurement  (Other)  31,244  51,865 


44  ,800 
344,700 


91 ,300 
427,800 


The  RDT&E  decrease  reflected  In  FY  1984  and  In  the  RDT&E  total  Increases  schedule  risk  for  development  of  the  unattended 
short  range  radar.  Other  Procurement  funds  In  FY  1983  were  reduced  to  zero  to  reflect  Authorization  Conference  denial  of 
funds  for  four  (4)  AN/KPS-117  radars.  The  procurement  Increase  In  FY  1984  adds  back  funds  to  procure  radars  and  initial 
spares . 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  Thousands)  Total 

FY  1982  FY  1983  FY  1984  FY  1985  Additional  to  Estimated 

Actual  Estimate  Estimate  Estimate  Completion  Cost 

Procurement  (Other)*  ”92,594“  156,138  ”169,203  4~17  ,935* 

(Quantity  AN/FPS-117)  (11)  (2)  •  (0)  (9) 

(Quantity  Short  Range  Radar)  (0)  (18)  (15)  (33) 

Ml  1 itary  Construction  20,530  42,789  46,375  109,694 


*ln>  ludes  Initial  spares 


Program  Element:  f 12412F  Title:  DEW  Radar  Stations 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  1332  Budget  Activity:  Strategic  Programs,  #3 

5.  (U)  RELATED  ACTIVITIES:  Design  study  contracts  for  the  unattended  radar  (part  of  the  Unattended/Minimally  Attended 
Radar  Study)  and  total  unattended  site  were  funded  In  PE  63101F  (Preliminary  Design  and  Development).  The  AN/FPS-117 
minimally  attended  radar  developed  under  PE  12411F  (Surveillance  Radar  Statlons/Sltea ,  Project  SEEK  ICLOO)  Is  planned 
for  use  In  the  DEW  Line  Improvement  program.  Study  effort  and  procurement  planning  related  to  application  of  the  AN/FPS- 
117  for  DEW  Line  Improvement  was  performed  under  PE  12411P.  Radar  coverage  around  North  America  will  be  contiguous  with 
northern  coverage  provided  by  an  Improved  DEW  Line  and  the  remaining  CONUS  coverage  provided  by  Over-the-Horlzon  (OTH-B) 
radars  In  PE  1 24 1 7 F .  Surveillance  data  from  the  Improved  DEW  Line  will  be  transmitted  to  Northern  Region  Operation 
Control  Centers  developed  under  PE  12325F,  Joint  Surveillance  System.  The  DEW  Line  Improvement  program  le  a  key  element 
of  air  defense  upgrades  detailed  In  the  DoD  North  Ametlcan  Alt  Defense  Master  Plan  and  Identified  aa  part  of  President 
Reagan's  Strategic  Modernization  Plan.  The  DEW  Line  Is  an  Integral  patt  of  North  American  Aerospace  Defense  Command 
(NORAD)  and  operation  of  the  system  Is  supported  by  a  US-Canadtan  Covernment-to-Covernment  Agreement. 

6.  (U)  WORK  PERFORMED  BY :  Thla  effort  Is  managed  by  the  Electronic  Systems  Division,  llanscom  AFB,  MA.  MITRE  Corpora¬ 
tion,  Burlington,  MA;  Rome  Alt  Development  Center,  Crlfflss  AFB,  NY;  and  the  Electromagnetic  Compatibility  Analysis 
Center,  Annapolis,  MD,  ate  supporting  the  effort.  AN/FPS-117  long  range  radars  will  be  procured  from  General  Electric 
Company,  Syracuse,  NY,  and  provided  as  Government  Furnished  Equipment  to  a  competitively  selected  systems  contractor 
responsible  for  overall  system  design.  Integration  and  construction. 

7.  (U)  PRQJF.CTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1484: 

(II)  PROJECT:  2710  NORTH  WARN  INC. 

A.  PROJECT  DESCRIPTION:  NORTH  WARNING  will  Improve  the  operational  capability  of  the  DEW  Line  by f 

}  reducing  operations  and  support  costs  by  approximately  half.  Present 
Soviet  bombers  can  fly  L  .  1  The  improved  DEW  Line  will  be  capable  of  detecting 

improved  threat  bombers  such  as  BLACKJACK^ 

3  A  NORTH  WARNING  pre-planned  product  improvement  will  provide  additional  capability,  if  needed, [ 

3  The  project  will  procure  thirteen  (13)  AN/FPS-117  long  range  radars  and 
approximately  thirty-seven  (37)  short  range  unattended  radars  for  deployment.  NORTH  WARNING  must  develop,  fabricate  and 
test  the  short  range  unattended  radars  and  upgrade  communications  and  construct  facilities  as  part  of  the  Improvement 
program. 


B.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  (11)  FY  1982  Accomplishments:  Not  Applicable 

(2)  FY  1983  Program:  A  contract  will  be  competi tively  awarded  for  overall  DEW  Line  systems  design  and 
Integra  'on,  communicat ions  design  and  short  range  radar  station  design,  fabrication  and  test.  The  planned  effort  has 
been  delayed  due  to  Concession  deferral  of  funds,  without  prejudice.  However,  due  to  the  critical  need  to  f 

j  northern  approaches  to  North  America,  a  DoD  reprogramming  request  seeks  to  initiate  the  program  in  FY  1983. 


Program  Element:  I12412F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  >332 


Title:  DEW  Radar  Stations 

Budget  Activity:  Strategic  Programs,  t 3 


(3)  (0)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAE  Request:  Based  on  an  overall  systems  contract 
award  In  FY  83,  fabrication  of  four  short  range  radars  will  begin.  The  systems  contractor  will  complete  design  of  the 
communications  subsystem  and  begin  turnkey  construction  of  the  first  of  five  new  AN/FPS-117  radar  sites.  Eleven  (11)  long 
range  AN/FPS-117  radars  will  be  procured  and  provided  as  Government  Furnished  Equipment  to  the  selected  systems  contractor 
Cost  estimates  for  the  AN/FPS-117  ate  based  on  government  experience  from  the  SEEK  ICLOO  development  and  production  con¬ 
tract.  Military  construction  estimates  are  based  on  construction  of  similar  AN/FPS-117  facilities  In  Alaska.  Initial 
RDT&E  estimates  were  developed  using  parametric  cost  estimates  and  are  updated  annually  based  on  recent  contractual  exper¬ 
ience. 


(4)  Ptogtam  to  Completion:  Production  of  short  range  radars  is  planned  to  start  In  FY  1985.  Installation 
of  radars  will  be  accomplished  In  two  phases.  The  first  phase,  with  a  planned  completion  date  of ["  j  will  Improve 
the  existing  capability  by  integrating  radar  surveillance  data  from  modern  AN/FPS-117  long  range  radars,  four  prototype 
short  tange  radars  and  17  existing  AN/FPS-19  radars  and  communications  to  enable  processing  of  surveillance  data  within 
Region  Operations  Control  Centets.  The  second  phase,  to  be  complete  inf”  |  would  retire  existing  obsolete  AN/FPS-19 
radars  and  Install  33  short  range  unattended  radars  to  provide  northern  all  altitude  surveillance  and  Improved  radar  per¬ 
formance  . 

C.  fU)  MAJOR  MILESTONES:  Not  Applicable 


343 


7  '7  < 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Progtam  Element:  f 12417F  Title:  CONUS  Ovet-the-Borlton  Radar  System 

DoD  Mission  Area:  Sttateglc  Surveillance  and  Warning,  1332  Budget  Activity:  Strategic  Programs,  13 

1.  (U)  RESOURCES  (PROJECT  LISTING) :  ($  in  thousands)  Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimate 

Number  Title 

Actual 

Estlm?  te 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

16,735 

77,070 

99,130 

47,162 

Continuing 

To  be  determined 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  .  Thia  program  provides  for  the  development  of  an  Over-the-Hor izon 
Backscatter  (OTH-B)  radar  to  Improve  our  present  limited  capabilities  for  providing  tactical  early  warning  against  attack 
on  North  America  by  bombers  and  alr-to-autface  missiles.  Development  of  an  0T1I-B  radar  to  provide  long-range  wide  area 
surveillance  at  all  altitudes  would:  provide  coverage  of  the  coastal  approaches  from  approximately  500  nautical  miles 
out  to  1800  nautical  miles;  lnctease  warning  time  for  survival  of  retaliatory  forces;  provide  decision  time  for  National 
Command  Authorities  consistent  with  missile  warning  requirements;  and  significantly  enhance  redeployment  options  of  avail¬ 
able  defense  forces.  The  planned  acquisition  Is  for  two  180  degree  coverage  sites,  one  on  each  North  American  coast. 
Extension  of  coverage  to  the  South  Is  a  future  option. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT4E  17,235  79,175  103,991  66,800  267,200 

Procurement  0  0  192,105  283,300  475,400 

FY  84  RDT&K  differences  reflect  revised  Inflation  Indices.  Total  estimated  costs  to  be  determined  for  the  entire  East 
West  and  future  opHons  for  South  coverage  system.  FY  83  Descriptive  Summary  total  estimate  Is  for  the  East-West 
system  only.  FY  82  RDT&E  change  la  for  no-impact  fund  shift  to  another  program.  FY  83  RDT6E  change  supports  repro¬ 
gramming  for  NORTH  WARNING  (Improved  DEW  Line). 


4. 


(U) 


OTHER  APPROPRIATION  FUNDS: 


($  In  thousands) 

FY  82  FY  83 

Actual  Estimate 


FY  84 
Estimate 


FY  85 
Estimate 


Total 

Additional  Estimate 

To  Completion  Coats 


Procurement  (Other)  0 

Military  Construction  0 


0 

1,200 


194,260  264,307  Continuing 

11,600  18,824  Continuing 


To  be  determined 
To  be  determined 


5.  (U)  RELATED  ACTIVITIES:  The  CONUS  OTH-B  radar  system  Is  being  developed  to  provide  all-altitude  tactical  early  warn¬ 
ing  In  support  of  our  strategic  alt  defense  mission.  Compatibility  with  related  programs-  such  as  the  Distant  Early  Warn¬ 
ing  Radars  (PE  12412F),  the  Joint  Surveillance  Systems  (PE  12325F),  and  air  defense  Interceptor  forces  Is  planned.  The 
OTH-B  system  will  send  track  Information  to  the  Region  Operations  Control  Centers  of  the  Joint  Surveillance  System  and  to 
the  N0RAD  Cheyenne  Mountain  Complex.  Communications  will  be  provided  under  0TH  Radar  Systems  Comm  (PE  12444F).  Related 
OTH  developments  by  the  Office  of  Naval  Research  and  the  Naval  Electronic  Systems  Command  In  the  areas  of  sea  surveillance 
are  monitored  by  the  Air  Force. 
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Program  Element:  I12417F 

DoD  Mission  Area:  Strategic  Sutvalllance  and  Warning,  #332 


Title:  CONUS  Over-the-Hot tzon  Radar  System 
Budget  Activity:  Strategic  Programs,  f3~ 


6.  (U)  WORK  PERFORMED  BY:  The  development  of  the  CuNUS  Over-the-Horlzon  Backscatter  (OTH-B)  radar  Bystem  and  supporting 
OTlt  technical  efforts  ate  managed  by  the  Air  Force  Electronics  System  Division,  Hanscom  AFB,  MA.  The  radar  prime  contrac¬ 
tor  Is  the  Ceneral  Electric  Co.,  Syracuse,  NY.  Major  subcontractors  Include  Continental  Electronics,  Dallas,  TX,  for  the 
transmitter  subsystem  and  TRW,  Redondo  Beach,  CA,  for  the  software  development.  Continuing  0T11  technical  efforts,  analy¬ 
sis,  engineering  studies  and  supoort  are  provided  by:  Rome  Alt  Development  Center,  Crlffias  Air  Force  Base,  NY;  SRI 
International,  Remote  Measurements  Laboratory,  Menlo  Park,  CA;  Naval  Research  Laboratory,  Washington,  D.C.;  MITRE  Cor¬ 
poration  Bedford,  MA;  and  the  Air  Force  Ceophyslcs  Laboratory,  Hanscom  Air  Force  Base,  MA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84:  Not  Applicable. 

8.  (U)  CONUS  OVER-THE-HORIZON  RADAR  SYSTEM  (SINGLE  PR0JF.CT  OVER  $10  MILLION  IN  FY  84): 

A.  (U)  PROGRAM  ACCOMPLISHMENTS  ANP  FUTURE  EFFORTS: 

(1)  (U)  FY  82  ACCOMPLISHMENTS:  An  Air  Force  Systems  Acquisition  Review  Council  (AFSARC)  provided  a  development 
and  deployment  decision  on  East  and  West  Coast  operational  radar  systems  and  directed  planning  for  a  South  system.  The 
contract  was  awarded  to  upgrade  Che  experimental  radar  system  In  Maine  to  a  fully  operational  60  degree  azimuthal  cover¬ 
age  Initial  Operating  Sector  (IOS)  of  the  East  Coast  Radar  System.  Work  was  begun  to  expand  and  modify  the  transmitter 
and  receiver  subsystems.  Operational  system  software  development  for  radar  system  control  and  target  detection,  tracking 
and  correlation  was  Initiated  and  specifications  established.  Design  began  on  the  operatlona  center.  The  first  formal 
design  reviews  were  completed.  Surveys  of  candidate  sites  for  the  West  Coast  system  were  completed. 

(2)  (U)  FY  83  PROCRAM:  Development  will  continue  on  the  upgrade  to  an  IOS  configuration.  Fabrication  and  pro¬ 
curement  of  key  hardware  Items  began,  including  the  computers  and  radar  data  display  equipment.  System  engineering  and 
Integration  effort  started.  Design  of  the  full  East  CaasC  Radar  System  was  Initiated.  Hardware  and  software  tests  will 
begin  on  critical  subsystems,  which  Include  receiver,  transmitter,  and  signal  processing  equipment  components.  Clearing 
and  grading  of  the  IOS  transmit  and  receive  sites  will  take  place.  Surveys  of  candidate  South  coverage  system  locations 
are  planned.  Design  of  the  technical  facilities  for  the  transmit  and  receive  sites  and  the  operations  center  will  be 
completed.  Continued  technical  support  efforts  are  directed  at  system  risk  reduction  and  design  to  control  life  cycle 
costs . 


(3)  (U)  FY  84  PLANNED  PROCRAM  AND  BASIS  FOR  FY  86  RDT&E  REQUEST:  The  FY  84  funds  will  be  used  to  continue  the 
final  development  of  the  60  degree  coverage  IOS  and  complete  the  design  of  the  East  Coast  Radar  System  (design/integra¬ 
tion  of  remaining  120”  coverage).  Fabrication  and  In-plant  testing  and  Integration  of  the  IOS  transmitter,  receiver,  and 
operations  center  radar  control  system  equipment  will  be  accomplished  for  the  field  deployment  of  the  IOS.  Operational 
software  will  be  developed  and  tested  with  the  new  and  modified  hardware,  and  a  radar  operations  center  will  be  developed 
for  interface  with  NORAD  and  the  Northeast  Region  Operations  Control  Center  of  the  Joint  Surveillance  System.  Construc¬ 
tion  of  the  IOS  transmitter,  receiver,  and  operations  sites  will  begin  with  installation  of  radar  system  equipment  and 
modified  antenna  arrays.  Construction  Includes  a  technical  facility  fot  radar  system  control  and  operation.  Technical 
efforta  to  reduce  risk  and  control  life  cycle  costs  will  continue.  Cost  estimates  fot  the  IOS  and  planned  East-West  cov¬ 
erage  system  are  derived  from  an  Independent  Cost  Study  performed  in  September  1981  to  support  the  AFSARC  review. 


— ' 
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Ptogram  Element:  <12417F  Title i  COWS  Over-the-Horlzon  Radar  System 
DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332  Budget  Activity!  Strategic  Program,  h 

(  6  )  PROCRAM  TO  COMPLETION:  Development  and  field  Installation  of  the  Initial  Operating  Sector  (IOS)  will 
continue  and  be  completed  In  FY(  ]  Tests  on  the  IOS  will  continue  Into  Fy[  J  Additional  60  degree  sectors  will  be 
ptocuted  to  complete  the  East  Coast  syatea.  Operational  Teat  and  Evaluation  (OT&E)  of  the  IOS  and  the  full  East  Coast 
Radar  System  will  be  complete  f  J  A  180  degree  coverage  system  will  be  procured  to  provide  initial  West 
Coast  coverage  Inf  Exercise  option  for  South  120  degree  coverage  In  accordance  with  the  DoD  North  American  Alt 
Defense  Master  Plan. 


B. 

MAJOR  MILESTONES: 

DATE 

1. 

System  Definition  Complete 

Nov  1973 

2. 

Prototype  Contract  Award 

Mar  1975 

3. 

Initiate  Program  Restructuring 

Dec  1976 

A. 

Conclude  Technical  Feasibility  Test 

Feb  1981 

5. 

Conclude  TOTSE 

Jun  1981 

6. 

AFSARC  Review 

Nov  1981 

7. 

Development  Decision 

Jan  1982 

8. 

Development  Contract  Award 

*(Apr  82) 

Jun  1982 

9. 

10. 

U. 

Program  Review 

Initial  Operational  Capability  (East  and  West) 

Full  Operational  Capability  (South) 

' 

Apr  1983 

[ 

*  Date  presented  In  FY  1983  Descriptive  Summary 


C.  <U)  EXPLANATION  OF  MILESTONE  CHANGES 

(U)  Contract  award  slipped  two  months  because  the  contractor  had  to  revise  his  proposal  to  fully  meet  develop¬ 
ment  specifications  and  FY  82  budget  limitations. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I12423F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  1312 


Title:  Ballistic  Missile  Early  Warning 
Budget  Activity:  Strategic  Programs, 


1.  (U)  RESOURCES  (PROJECT  LISTINC) 

Project 

Number  Title 

TOTAL  FOR  PROCRAM  ELEMENT 


In  thousands) : 

FY  1982 
Actual 

12,752 


FY  1983 
Estimate 

10,262 


FY  1984 
Estimate 

10,807 


FY  1985 
Estimate 


Additional 
to  Completion 

Continuing 


(BMEWS) 


Total 

Estimated 

Costs 

Not  Applicable 


2.  (V)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Ballistic  Missile  Early  Warning  System  (BMEWS)  Is  being  mod¬ 
ernized  to  better  auppott  the  national  nuclear  retallatoty  strategy  of  flexible  response.  Planned  improvements  to  radars 
and  data  processing  equipment  will  increase  the  system's  capability  to  detect,  track  and  provide  accurate  and  timely  warn¬ 
ing  and  assessment  of  the  greatly  Increased  threat  posed  by  modern  Soviet  missiles  equipped  with  Multiple  Independently 
Targeted  Reentry  Vehicles  (MIRV).  In  addition,  ongoing  replacements  of  the  site  computers  will  stop  the  deter lotat Ing 
reallbillty  caused  by  system  aging  and  the  nonavailability  of  spare  parts. 


3.  (U)  COMPARISON  WITH  KY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands): 


RDTAE 

Procurement  (Other) 


12,752  10,652 

35,349  4,200 


Continuing 

Continuing 


Not  Applicable 
Not  Applicable 


In  FY  84  $1.432M  waa  moved  from  the  Operations  and  Maintenance  appropriations  to  RDTSE  within  the  PE.  This  is 
to  fund  expected  Increased  testing  costs. 

4.  (U)  OTHER  APPROPRIATION  FUNDS  ($  In  thousands): 

Total 

FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Costs 


Procurement  (Other)* 
Operation  and  Maintenance 


35,376 

2,775 


Continuing 


Not  Applicable 


5.  RELATED  ACTIVITIES:  BMEWS  Is  part  of  the  national  system  for  Tactical  Warning  and  Attack  Assessment.  It  pro¬ 
vides  confirmation  of  Initial  launch  detection  Information  provided  by  [  }  satellites  and 
complements  the  information  provided  by  the  Sea  Launched  Ballistic  Missile  Detection  and  Warning  network  and  the  N0RAD 
Space  Detection  and  Tracking  System.  BMEWS  data  Is  provided  to  the  National  Military  Command  Center,  the  Strategic  Alt 
Command  Command  Center  and  other  users  via  the  NORAD  427H  System  and  World  Wide  Military  Command  and  Control  System 
( WWMCCS ' . 


*  Inclines  Initial  spares 


-»  — »  ( 


Program  Element :  I12423F  Title:  Ballistic  Hlaslle  Early  Warning  System  (BMEWS) 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  >332  Budget  Activity:  Stiateglc  Progtams,  #3 _ 

6.  (U)  WORK  PERFORMED  BY!  Alt  Fotce  Systems  Command,  Electronic  Systems  Division,  Bedford,  MA,  In  conjunction  with 

Notch  American  Aerospace  Defense  Command  (NORAD),  Aerospace  Deferse  Command,  Space  Command,  Strategic  Alt  Command,  and 
Alt  Fotce  Communications  Command.  General  system  engineering  Is  oelng  provided  by  the  Mitre  Corporation  of  Bedford,  MA . 
The  Missile  Impact  Predictor  (MIP)  computer  replacement  Is  under  contract  to  Federal  Electric  Corporation  of  Paramus, 

NJ,  with  major  subcontracts  to  Control  Data  Corporation  of  Los  Angeles,  CA,  and  Science  Applications  Incorporated  of 

Huntsville,  AL.  Contracts  for  a  competitive  initial  system  design  of  the  BMEWS  radar  upgrade  modi f leal  tons  have  been 
awarded  to:  Federal  Electric  Corporation,  Paramus,  NJ;  Raytheon  Corporation  Wayland,  MA;  and  Notden  Systems  Division, 
United  Technologies  Corporation,  Notwalk,  CT.  A  contract  for  the  actual  modification  work  will  be  awarded  to  one  of 
these  three  competitors  during  1983. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984 :  (BMEWS  Modernliatlon  Is  all  one  project.) 

A.  (U)  PROJECT  DESCRIPTION:  The  BMEWS  modernlzat ton  project  will  assure  continued  tellable  operation  of  out 
Intercontinental  Ballistic  Missile  (ICBM)  warning  network  by  replacing  aged  and  costly  to  maintain  Bite  computers.  It 
will  also  Improve  the  ability  of  BMEWS  to  detect,  track  and  give  warning  of  a  modern  Soviet  missile  attack,  by  modifying 
key  tadar  systems  to  allow  them  to  handle  the  much  laeger  number  of  smaller  objects  in  a  Multiple  Independently  Targeted 
Reentry  Vehicle  (MIRV)  attack. 

B.  (0)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS:  ' 


1.  (U)  FY  82  ACCOMPLISHMENTS:  During  FY  82  work  continued  on  the  replacement  of  the  Missile  Impact  Pre¬ 
diction  (MIP)  computers  at  all  three  BMEWS  sites.  Although  this  effort  has  been  delayed  fot  contractual  teasons.  It  is 
now  back  on  course.  Software  translation  and  in-plant  testing  are  nearly  complete.  New  computers  have  been  Installed 
at  all  sltea  and  final  testing  Is  about  to  begin.  New  scheduled  delivery  dates  fot  the  Cleat,  AK;  Thule,  Greenland;  and 
Fyllngdales,  England  sites  are  April,  June  and  August  of  1983.  Also,  during  FY  82  a  six  month  competitive  Initial  system 
design  effort  was  conducted  to  determine  which  of  several  proposed  radar  modification  alternatives  would  provide  the 
mob  cost  effective  improvement  In  BMEWS  ICBM  warning.  A  contract  fot  the  actual  modification  work  will  be  awarded  In 
FY  83.  A  byproduct  of  the  design  study  la  a  determination  that  the  FY  t)2  project  funds,  originally  earmarked  fot  lmprove- 
met.»-s  to  the  Fyllngdales  radars,  could  be  mote  effectively  applied  to  a  mote  extensive  upgrade  of  the  Thule  site  radars. 
This  la  because  Thule  covers  a  much  larger  portion  of  the  threat  and  should  thus  get  the  highest  pilotlty. 

2.  (U)  FY  1983  Program:  In  FY  83  the  MIP  compel  i  i  [^placement  will  be  completed  at  all  three  sites;  and 
a  conttact  will  be  awarde  '  fot  upgrade  of  the  tadats  at  the  Thu .  •  bite. 

3.  (U)  FY  1984  Planned  Program  and  Basis  for  FY  84  Request:  In  FY  84,  wotk  will  continue  on  the  radar 
modifications  hep.un  In  FY  83.  Funds  requested  in  FY  84  will  be  U9ed  fot  continued  development  wotk  on  tadar  Improvements, 
test  planning,  and  system  engineering  support  to  the  project. 
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Progiam  Element:  #1 2423F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 


Title:  Ballistic  Missile  Early  Warning  System  (BMEWS) 
Budget  Activity:  Strategic  Programs,  #3 


(U)  The  coat  estimates  used  to  develop  the  FY  84  request  are  based  on  the  results  of  the  three  contrac¬ 
tor  design  and  cost  trade  off  competition. 


The  BMEWS  was  designed  and  built  In  the  late  1950a  and  early  1960s.  At  the  time,  a  mass  missile 
raid  was  defined  as  20  or  more  missiles  each  having  only  one  warhead;  and  our  national  nuclear  retaliatory  strategy  was 
massive  retaliation.  A  major  upgrade  of  the  BMEWS  radars  is  needed  because  twenty  years  of  system  aging  and  a  much  lat- 
get  and  more  complex  missile  threat  now  [ 

I 

The  BMEWS  was  originally  designed  to  predict  missile  Impact  points  _by  tracking  the  latge,  easy  to 
detect,  rocket  booster  and  then  extrapolating  the  ballistic  path  of  the  single  wathead.  f 


The  proposed  modification  to  the  radars  at  the  Thule  site  would  reduce  the  size  of  the  tadar  range 
resolution  cell  by  changing  the  radar  bandwidth.  This  would  allow  the  radar  to  discriminate  and  track  Individual  objects 
which  are  much  closer  together  £  j  With  this  Improvement  In  tesolutlon  and  an  appropriate 
Increases  In  the  capacity  of  site  computers,  the  sites  will  be  able  to  track  a  much  gieater  portion  of  the  missile  laid 
and  provide  considerably  mote  accurate  data  for  assessing  the  nature  of  the  attack. 

4.  (U)  PROGRAM  TO  COMPLETION:  Modernization  of  the  Thule  radars  will  be  completed  In  FY  87. 


C.  <U)  MILESTONES:  PATE 

ADCOM  ROC  2-75  Feb  75 

ADCOM  ROC  3-75  Oct  75 

MIP  Computet  Replacement  Contract  Award  Aug  80 

Radar  Design  Phase  Contract  Award  Apr  82 

Radar  Modification  Contract  Award  Mar  83 

MIP  IOCs  Site  TI  Apt  83 

Site  I  Jun  83 

Site  III  Aug  83 

Thule  Radar  IOC  FY  87 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Ptogtan  Element:  I12424F 

OoD  Mission  Area:  #332,  Strategic  Surveillance  and  Warnlni 

1.  (U)  RESOURCES  (PROJECT  LISTING)!  ($  In  Thouaanda) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

2295 

TOTAL  FOR  PROGRAM  ELEMENT 
Ground-Based  Electro- 

8,018 

2,318 

5,542 

1,187 

2296 

Optical  Deep  Space 
Surveillance  System 
Cround-Based  Sensors 

5,700 

4,355 

Title:  SPACETRACK 

Budget  Activity:  #3,  Strategic  Program 


FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

5,659 

7,519 

1,842 

4,685 

Continuing 

N/A 

3,817 

2,834 

Continuing 

N/A 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  Incorporates  near  and  far  term  operational  systems 

Into  SPACETRACK  In  support  of  satellite  attack  warning  and  verification,  rapid  alerting  for  f 

J  These  research  and 

development  efforts  will:  (1)  support  the  deployment  of  a  ftve-slte  global  ground-based  electro-optical  deep  space  sur¬ 
veillance  (GEODSS)  system  tof  "jout  to  synchronous 

altitude  and  beyond;  (2)^  J through  the  Pacific  cor¬ 

ridor  with  Pacific  radars;  Defense  Advanced  Research  Projects  Agency  (DARPA)  Long-Range  Tracking  and  Instrumentation 
Radar  (Altaic)  on  Kwa Jaleln,  CPS-10  radar  In  the  Philippines  and  refurbished  C-Band  radar  from  USNS  Arnold  on  Saipan;  (3) 
provide  rapid  and  accurate  calibration  of  SPACETRACK  radars  using  the  Navy  transit  satellites;  (4)  transition  the  Defense 
Advanced  Research  Projects  Agency  Maul  Optical  Station  (AMOS)  Haystack  and  Kaena  Point  sites  to  SPACETRACK  for  Bpace 
object  Identification  satellite  mission  assessment  operational  uses;  (5)  and  provide  extended  range  capability  for 
selected  SPACETRACK  radars.  Mission  need  Is  documented  In  ADCOM  Statement  of  Need  (SON)  3-79,  Air  Force  Mission  Element 
Need  Statement  (AFMENS)  for  ASAT  capability  (validated  by  Secretary  of  Defense)  and  Justification  for  Major  System  New 
Start  ( JMSNS)  for  Space  Surveillance  (validated  by  Defense  Resources  Board), 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands). 


RDT&K  7,970  5,542  5,146 

Procurement  (Other)  20,164  3,915  1,742 


Explanation  of  Changes:  In  FY  84-$. 7M  In  RDT&E  and  $2.2M  In  Procurement  were  added  to  Project  2295  to  modify  GEODSS 
Site  4  software  and  hardware  to  operate  at  southern  latitude  location  (Diego  Garcia)  vice  originally  Intended  northern 
latitude  location  (Iran). 
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Program  Element  (PE):  f 12424F  Title:  Spacetrack 

DoD  Mission  Area:  #332,  Strategic  Surveillance  and  Warning  Budget  ActTvTty:  #3,  Strategic  Program 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 


Project 

Number 

Title 

PY  1982 
Annual 

PY  1983 
Estimate 

FY  1984 
Estimate 

py  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

2295 

Procurement  (Other)* 

17,167 

2,914 

3,040 

8,550 

Continuing 

N/A 

(Quantity) 

(1) 

Military  Construction 

14  ,070 

23,627 

Continuing 

N/A 

2296 

Procurement  (Other)* 

2,997 

1 ,001 

884 

7,561 

Continuing 

N/A 

Military  Construction 

1,750 

Continuing 

N/A 

Does  not 

Include  Initial  spares. 

Procurement  Is 

for  projects 

with  Research  and  Development  activity 

only . 

5.  (U)  RELATED  ACTIVITIES:  Spacetrack  la  part  of  the  singly  managed  Space  Defense  Systems  Program  Involving  four  func¬ 
tional  areas:  Ant  1 satell l te ,  Space  Surveillance,  Space  System  Survivability,  and  Command  and  Control.  This  program  Is 
integrated  with  those  programs  which  comprise  the  Space  Defense  Systems  Program:  PE  6342RF,  Space  Surveillance  Technology 
PE  64406F,  Space  Defense  System;  PE  12450F,  Space  Defense  Operations;  PE  63438P,  Satellite  Systems  Solvability;  and 
PE  1231  IF,  NORAD  American  Air  Defense  Combat  Operations  Center.  The  baseline  and  technology  for  the  CEODSS  system  and  the 
SPACETRACK  Improved  radar  calibration,  extended  range  and  radar  Imaging  upgrades  were  developed  and  demonstrated  under 
PE  63428F.  SPACETRACK  will  support  the  acquisition  and  deployment  of  the  suivlvable  space-based  space  surveillance  (SBSS) 
system  being  developed  under  PE  63428F. 

6.  (U)  WORK  PERFORMED  BY:  Program  management  Is  provided  by  Headquarters,  Space  Division,  Los  Angeles  AFS,  CA,  and 
Headquarters,  Electronic  Systems  Division,  Hanscom  AFB ,  MA.  TRW,  Newbury  Park,  CA,  is  the  prime  contractor  for  CEODSS. 
CEODSS  subcontractors  are  ITEK  (cameras),  Contraves  Coer2  (telescopes) ,  and  RCA  Services  (operations  and  maintenance). 
Avco  Everett  Research  Laboratories,  Everett,  MA,  operates  the  Maul  Optical  Tracking  and  Identification  Facility  (MOTIF). 
Ceneral  Electric  is  installing  the  GPS-10  radar  and  extending  the  range  of  the  Diyarbaklr  (Pltlnclik)  FPS-79  radar.  GTE 
Sylvanla  is  upgrading  the  AI.TAIR  radar  for  near  and  deep  space  detection  and  tracking  support.  Western  Space  and  Missile 
Center  (WSMC)  Is  Space  Dlvtslonfs  agent  for  Kaena  Pt.  Spacetrack  Improvements  and  Implementation  of  the  central  Pacific 
Radar  Barrier  site.  Ceneral  systems  engineering  and  technical  support  is  provided  by  Lincoln  Laboratory,  Lexington,  MA; 
Mitre  Corporation,  Bedfor  ,  MA;  and  Aerospace  Corporation,  Los  Angeles,  CA. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 


Project:  229S  Ground-Based  Electro-Optical  Deep  Space  Surveillance  (CEODSS).  Provides  a  global  network  of  five 
sites  to  optically  detect,  track  and  Identify  satellites  In  earth  orbit  at  altitudes  of  3,000  to  22,000  nautical  miles  and 
beyond.  Sites,  In  order  of  deployment,  will  be  located  at  White  Sands  Missile  Range,  NM;  Taegu,  Korea;  Maul,  Hawaii; 
Diego  C  "da  ]  In  1982  the  first  three  sites  became  operational.  Diego  Garcia  equipment  Is  built  and  await- 


Program  Element:  I12424F 

DoD  Mission  Area:  #332  ,  Strategic  Surveillance  and  Warning 


Title:  Spacetrack 

Budget  Activity:  #3,  Strategic  Program 


lng  constructon  of  the  technical  facility  In  FY  84.  Contract  award  for  site  five  equipment  was  held  up  by  OSD  deferral 
of  funds  until  Alt  Force  programmed  funds  for  facilities.  In  FY  83,  contract  for  site  five  equipment  will  be  awarded 
and  country-to-country  agreement  for  locating  site  five  [  Jwill  be  signed.  Charge-coupled  device  (CCD)  sensors 
for  improving  system  performance  and  long-term  aupportablllty  will  be  built  and  tested.  Program  management  responsibility 
for  the  first  three  sites  will  be  transferred  to  Air  Force  Logistics  Command.  In  FY  84,  Diego  Carcla  equipment  will  be 
refurbished  and  modified  (telescope  mount  hardware  and  software)  to  operate  In  southern  latitude.  Construction  of  the 
technical  facility  on  Diego  Carcla  will  begin.  Testing  of  initial  charge  coupled  device  camera  will  be  completed  In 
preparation  for  production  buy  of  CCD  cameras  In  FY  85.  Several  enhancements  to  Increase  GEODSS  operational  effectiveness 
will  be  examined  and  tested  including:  dynamic  scheduling,  all  9ky  camera  for  cloud  monitoring,  daylight  operations, 
and  satellite  mission  assessment  Improvements.  Five  site  deployment  of  CF.ODSS  will  be  completed  in  FY  86  uhenf  j 
site  will  become  operational.  Retrofit  replacement  with  CCD  cameras  will  be  completed  in  FY  87.  Research  and  develop¬ 
ment  will  continue  with  evaluation,  and  potential  Implementation,  of  enhancements  listed  above  as  well  as  the  following: 
addition  of  long  wavelength  Infrared  (LWIR),  compensated  imaging  (visible)  and  radar  sensors,  mobile  GEODSS  systems  and 
airborne  CEODSS  systems.  Thl3  Is  a  continuing  program. 


8.  (11)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

Project:  2296,  Ground-Based  Sensors.  £  J SPACETRACK  space  object  Identification/ 
mission  assessment  capability  and  Improves  surveillance  support  for  space  defense.  In  FY  82,  Improved  radar  calibration 
system  modifications  were  begun  on  selected  SPACETRACK  radars.  This  modification,  previously  demonstrated  at  Clear, 
Alaska  site.  Improves^  ^accuracy  of  radars  using  the  Navy  Transit  satellites  sb  a  reference.  Modl- 
DARPA  Long-Range  Tracking  and  Instrumentation  Radar  (AI.TAIR)  on  Kwajalein  for  low  and  high  (geosynchronous)  altitude 
tracking  was  completed  and  began  final  testing  and  evaluation.  Modification  of  the  radar  at  Dlyarbaklr  (Pltlncllk)  to 
enable  tracking  at  geosynchronous  altitude  also  was  performed.  The  CPS-10  redeployment  to  Sa-  MiRuel,  the  Philippines, 
and  modification  of  the  Haystack  long  ;nge  Imaging  radar  to  Improve  Its  Imaging  capability  and  tactical  responsiveness 
are  also  well  underway.  In  FY  83,  .0  radar  redeployment,  and  extended  range  modifications  at  ALTAI R  and  Dlyarbaklr 
will  be  completed.  Improved  radar  ...  i ibrat Ion  system  modifications  at  selected  SPACETRACK  sites  will  continue.  A  deep 
space  network  control  processor  to  provide  systera-level-coordlnnted  operations  of  tbe  deep  space  capable  radars  .AI.TAIR, 
Millstone,  Dlyarbaklr)  and  five  GEODSS  sites  will  be  developed.  Test  and  evaluation  of  the  Compensated  Imaging  System  on 
the  DARPA  Maul  Optical  Station  (AMOS)  1.6  meter  telescope  will  continue.  In  FY  84,  Improved  radar  calibration  Implementa¬ 
tion  will  continue.  Secure  communications  from  Haystack  to  NORAD/ SPACF.COM  will  be  Installed.  Search  Improvements  to 
C-Band  radars  at  Ascension  and  Antigua  will  be  Implemented.  Planning  for  C-Band  radar  Imaging  upgrades  and  two  additional 
Hayatack-type  Radars  will  be  completed.  Deployment  of  the  surplus  USNS  Arnold  C-Band  radar  to  complete  the  Pacific  Radar 
Barrier  will  begin.  Modifications  to  Incorporate  the  Kaena  Point  tadar  as  a  contributing  SPACETRACK  sensor  will  also 
begin.  In  FY  85  and  beyond  the  modifications  listed  above  will  be  completed.  The  Compensated  Imaging  System  and  DARPA 
1.6  meter  telescope  will  be  transitioned  to  Spacecom.  Outdated  and  unsupportable  automatic  data  processing  equipment  at 
Spncettnck  sites  will  he  replaced  on  an  "as  required"  basts.  Continuing  improvements  to  the  SPACETRACK  network  will  be 
made  to  support  space  defense  requirements  for  warning  and  defensive  counter  measures  and  ant  Isa t el 1 1 1 e  operations. 
Survive: : 1 Ity  of  SPACETRACK  ground-based  sensors  will  be  Increased  by  Improvements  to  communications,  electronic  warfare 
counter:  usur es  and  physical  security.  The  validated  requirement  for  surveillance  of  retrograde  Soviet  launches  will  he 
address  ...  Tills  Is  n  continuing  program. 


FY  1984  RDT6E  DESCRIPTIVE  SUMMARY 


Program  Element:  #12431F  Title:  Defense  Support  Program 

DOD  Mission  Area:  Strategic  Surveillance  f _ j  Budget  Activity:  Strategic  Programs,  #3 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands):  Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

145,750 

120,287 

48,669 

53,906 

Continuing 

Not  Applicable 

2.  BRTEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Tire  Defense  Support  Program  (DSP)  Is  the  key  element  of  the|_ 

]  It  la  a  space-based  surveillance  system  that  | 

]  The  system  consists  of  three 

satellites  In  geostationary  orbit,  two  large  processing  stations,  one  simplified  processing  station,  one  multi-purpose 
facility,  and  a  ground  communications  network.  The  DSP  provides  f 

J 

3 .  ( IJ )  COMPA R I  SON  WITH  FY  1 98 3  DESCRIPTIVE  SUMMARY  ($  in  thousands)  : 


RDT&E 

145,750 

120,447 

50,275 

Continuing 

Not  Applicable 

Procurement  (Missile) 

241,354 

407,500 

366,300 

Continuing 

Not  Applicable 

Procurement  (Other) 

101,140 

89,292 

5,345 

Cont 1 nulng 

Not  Applicable 

1/ 

FY  1984  RDT&E  and  Procurement  (Missile)  changes  due 

Co  revised 

Inflation 

Indices. 

2/ 

FY  1984  Procurement  (Other)  change  due  to 

increase 

In  scope  caused  by  peripheral 

replacement  and 

gr  ound  star  1 o  i 

compatlbllty  with  new  satellites. 

00 

OTHER  APPROPRIATION  FUNDS  ($  In  thousands) : 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Add  1 1 l ona l 

Tot  t! 

Fst  1  f  *•  1 

Actual 

Estimate  . 

Eat  1  mate 

Est iraate 

to  Complet *  on 

r,,K r  s 

Procurement  (Missile) 

241  ,400 

404,900 

356,930 

35,838 

Cont 1  mi  1 ng 

S  .  '  *<  ; 

(Qty,  Satellites) 

Long  lead 

(2) 

(2) 

(O) 

Procurement  (Other) 

(Includes  Initial  spares) 

100,106 

87,792 

28, «ll 

,7  40 

Con  r  1  a**  t  ng 

(Qty,  Mobile  Ground  Terminals) 

(2  MCTs) 

(3  MCTs) 

Military  Construction  Program 

1  ,900 

f  '  *  . 

operations  and  Maintenance  (Software) 

32,802 

31  .839 

40,271 

4  1 

:  t  1  , 

Prograa  Eleaent:  I12431F 
DOD  Mission  Area:  Strategic  Surveillance! 


Title:  Defenae  Support  Prograa 

Budget  Activity:  Sttateglc  Programs,  >3 


5.  RELATED  ACTIVITIES:  Prograa  (_  ]  were  predecessor  prograas.  Prograa  f  ]  were  prior  prograa 
designators,  j  ~J 
are  developing  the  technology  for  [ 

]  Appropriate  procureaent  phasing  with  the  follow-on  Defense  Support  Prograa  (DSP)  Is  being  addressed  In 
prograa  planning.  Defenae  Satellite  Coaaunlcations  Systea  (P.E.  33110F)  provides  prlaary  coaaunl cations  routing  for  DSP 
overseas  data  and  will  help  provide  Mobile  Ground  Terminal  coaaunlcations.  Space  Boosters  (P.E.  35119F)  provides  launch 
support.  Space  Vehicle  Subsysteas  Advanced  Development  (P.E.  63401F)  is  developing  technology  for  laproved  satellite 
navigation,  power,  and  propulsion  ayatema.  [ 

J  DSP  Is  the  key  eleaent  of  the  Worldwide  Mili¬ 
tary  Command  and  Control  Systems  (WWHCCS)  f  |and  Is  related  to  the  other  (  "]  of  the  network 
(WWMCCS  Architecture  P.E.  6373SF).  The  WWMCCS  Architecture  also  provides  ays teas  engineering  and  Integration  technical 
support  to  the|~  *| 
After  transition  to  the  Space  Shuttle,  Space  Launch  Support  Prograa  (P.E.  35171F)  will  provide  Inertial  Upper  Stages  and 
Space  Shuttle  flights  for  DSP  missions.  DSP  Coaaunlcations  (P.E.  12447F)  provides  operations  and  maintenance  for  the 
DSP  Ground  Communication  Network. 


]  were  prior  prograa 


6.  WORK  PERFORMED  BY:  Commander-In-Chief ,  Aerospace  Defense  Command,  maintains  operational  control  of  DSP  for  the 
Joint  Chiefs  of  Staff.  Strategic  Air  Command  and  the  Air  Force  Communications  Command  are  the  systea  operators  and 
maintalners  of  the  DSP  ground  stations.  Cround  Station  Operations  will  transition  to  Space  Comaand  during  FY  1983. 
Air  Force  Systems  Command's  Space  Division,  Los  Angeles,  CA,  has  overall  development  and  procurement  management  responsi¬ 
bility  and  program  management  of  the  satellites.  The  Air  Force  Logistics  Command  provides  engineering  and  logistics 
support.  Air  Force  Weapons  Laboratory,  Klrtland  Air  Force  Base,  NM,  will  provide  facility  support.  The  Air  Force  Test 
and  Evaluation  Center,  Klrtland  Air  Force  Base,  NM,  participates  In  test  and  evaluation  of  selected  systea  segments. 
TRW,  Redondo  Beach,  CA,  Is  the  prime  contractor  for  the  spacecraft  and  satellite  Integration.  Aerojet  Electro  Systems 
Company,  Azusa,  CA,  la  the  prime  contractor  for  the  Infrared  sensor  and  the  computer  replaceaent.  The  Departaent  of 
Energy  (Sandla  Corporation)  has  responsibility  for  the  f  ]  IBM,  Thousand  Oaks,  CA,  Is  the  prlae 
contractor  for  all  software  efforts  as  well  as  the  prlae  contractor  on  the  Mobile  Ground  Terminals.  The  Aerospace 
Corporation,  Inglewood,  CA,  furnlshea  general  systems  engineering/integration  for  the  DSP  Systea  Prograa  Office. 


7.  (U)  PROJECTS  LESS  TUAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 


Defense  Support  Prograa 


A.  PROJECT  DESCRIPTION:  The  developaent  of  satellite  transition  to  the  Space  Shuttle/Inertlal  Upper  Stage 
and  the  Titan  III  (34D)/  Inertial  Upper  Stage  will  continue.  All  satellites  from  14  and  beyond  will  be  launched  with  the 
Space  Shuttle.  The  design  of  the  hardware  and  software  fox  the  ground  stations  to  be  compatible  with  satellites  14-17 
upgrades  will  begin.  These  upgrades  Include  the  satelllte-to-satelllte  crosslink,  the  second  color  focal  plane,  the  als- 
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Program  Element :  I12431F  Title:  Defense  Support  Program 
DOD  Mission  Ares:  Strategic  Surveillance |  t  Budget  Activity:  Sttsteglc  Programs,  <3 

sion  data  message  rebroadcast  capability^  ]  Satellites  16  and  17  will  be  ptocured  on  a  fully  funded 
basis  using  advance  procurement  material  procured  in  FY  1982.  Orbital  operations  support,  satellite  maintenance  and 
other  efforts  associated  with  maintaining  a  three  satellite  operational  force  structure  will  continue.  The  replacement 
of  the  peripherals  will  be  continued,  as  well  as  modifications  to  the  operational  software  to  support  improved  satellite 
capabilities. 


B.  (0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 


(1)  FY  82  Accomplishments:  Defense  Support  Program  (DSP)  Flight  10  was  launched  onf  "jto 
replace  Flight  8  which  had  lost  its  primary  attitude  determination  system.  The  Flight  10  launch  and  checkout  was  success¬ 
ful  and  it  was  deployed  f  }  This  was  the  first  launch  of  thef 


]  The  satellite  14-17  spacecraft  design  was  continued  through  FY  1982  and  the 
sensor  design  was  completed  with  a  Critical  Design  Review.  The  satellite  14-17  sensor  Includes  the  Sensor  Evolutionary 
Development  capability,  the  second  color  addition j  ^  and  a  survlvable  star  sensor  which 
Is  the  last  major  component  on  the  satellite  to  be  nuclear  hardened.  Advance  procurement  material  for  satellites  14-17 
was  put  on  contract  in  FY  1982.  The  Mobile  Ground  Terminal  design  was  completed  and  the  option  for  production  units  2 
and  3  was  exercised.  The  critical  design  review  Included  five  major  subsystems:  data  processing  equipment,  software, 
communications,  antenna  and  transportation.  The  ground  station  computer  replacement  continued  throughout  FY  1982  with 
the  replacement,  checkout  and  operational  software  certification  at  the  Multi-Purpose  Facility  at  Lowry  AFB,  CO.  The 
first  of  three  operational  computer  strings  was  replaced  at  the  Continental  Cround  Station  (CCS).  Planning  and  site 
preparation  for  the  move  of  the  Simplified  Processing  Station  [ 

J  was  completed.  The  Navy  has  expressed  Interest  using  the  DSP  f 


(  A  Navy  observer 

spent  a  couple  of  months  at  the  Overseas  Ground  Station  investigating  the  use  of  this  data.  The  Navy  Is  evaluating  the 
data  and  may  request  Air  Force  assistance^  ]  The  DSP  operational  system^ 


I 

(2)  FY  1983  Program:  The  move  of  the  Simplified  Processing  Station  tof 

has  been  completed.  The  purpose  of  this  move  was  to  Increase  the f 

3  The  production  option  for  Mobile  Cround  Terminals 
4-6  has  been  exercised.  The  satellite  14-17  spacecraft  design  Is  scheduled  to  be  completed  with  a  critical  design  review 
in  May  1983.  Improvements  to  the  spacecraft  Include  satelllte-to-satelllte  crosslink  and  a  mission  data  message  rebroad¬ 
cast  capability.  Production  of  the  sensors  and  spacecraft  for  satellites  14  and  IS  will  begin.  Integration  of  DSP 
satellites  to  the  Titan  III  (34D)/Inertlal  Upper  Stage  and  Shuttle/Inertlal  Upper  Stage  will  continue.  The  first  Sensor 
Evolutionary  Development  satellite  will  be  delivered.  The  major  improvements  on  these  satellites  are  Improved^ 

J advanced  thermal  control  and  an} 

]  The  Jam  Resistant  Secure  Communication  terminals,  which  are  the  primary  Mobile  Cround  Terminal  communications 
capability,  will  be  repackaged  to  meet  the  Mobile  Ground  Terminal  requirements  for r 

]  The  ground  station  computer  replacement  will  be  completed  and  the 

peripheral  replacement  will  begin. 

355  t.S-7  * 
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(3)  PY  1984  Planned  Ptograa  and  Basis  for  PY  1984  RDT&E  Request :  The  developaent  of  the  satellite/ 

launch  vehicle  coapatlblllty  will  continue.  The  current  plan  is  to  launch  the  Defense  Support  Prograa  (DSP)  satellites 
on  the  following  launch  vehicle  coabinatlons:  Satellites  12  and  6R  on  the  Titan  III  (34D)/Inertlal  Upper  Stage,  satellite 
SR  on  the  Titan  III  (34D)/Transtage  and  satellites  14  and  beyond  on  the  Shuttle/Inertlal  Upper  Stage.  The  design  for  the 
ground  station  coapatlblllty  with  satellites  14-17  will  begin  In  PY  1984.  The  ground  station  changes  will  be  required 
because  of  the  Defense  Systea  Acquisition  Review  Council  (DSARC)  direction  to  upgrade  DSP  survivability  with  aatelllte-to- 
sateillte  crosslink  [  ]a  second  color  focal  planef 

l'a  alsslon  data  message  rebroadcast  capability T 

Jand| 

]The  crosslink  will  necessitate  front  end  changes  to  allow  the  crossllnked  and  noncrossllnked  data  to  be 
separated  for  processing.  In  addition,  adaptive  equalizers  will  be  usedf 

1  The  second  color  focal  plane  will  require  software  changes  andjioae  additional  pro¬ 
cessing  capability.  The  alsslon  data  aessage  rebroadcast  capability  will  require  a  new  transmitter  , 

will  require  software  for  autoaatlng  aore  of  the  status  and  coaaandlng  and  to  determine  satellite  epheaerls.  The  above 
RDT&E  cost  estimates  were  generated  by  the  prograa  office  using  contractor  Inputs  and  experience  on  similar  modifications 
In  the  past.  Other  planned  efforts  In  PY  1984  are  the  procurement  of  satellites  16  and  17  (advance  procurement  material 
procured  In  PY  1982),  completion  of  peripheral  replacement  funding,  start  of  the  Large  Processing  Station  satellite  14 
coapatlblllty  retrofit  and  modification  of  operational  software  to  support  the  new  satellites. 

(4)  (U)  Prograa  to  Completion:  This  Is  a  continuing  prograa.  RDT&E  funding  will  support  satellite/ 
systea  development  In  support  of  Department  of  Defense  requirements.  Prlaary  emphasis  will  be  directed  toward  elimi¬ 
nating  ot  minimizing  operational  employment  deficiencies  and  vulnerabilities,  the  use  of  the  Space  Shuttle/Inertlal 
Upper  Stage  In  lieu  of  the  Titan  IIIC,  the  development  of  a  survlvable  DSP  system  through  Mobile  Ground  Terminals  and 
satellite  upgrades,  and  the  adequacy  of  the  ground  station  data  processing  capability. 

C.  MILESTONES:  DATE 


Delivery  of  Satellite  #5 

Delivery  of  Satellite  #6 
Delivery  of  Dual  Satellite  software 
Delivery  of  Satellite  #8 
Delivery  of  Satellite  #7 
Delivery  of  Satellite  #9 


Mar  1973 

] 

Jul  1973 
Pfeb  1974 
May  1974 
Oct  1974 
Mar  1975 


f 


Program  Element:  #12431F 

DoD  Mission  Atea:  Strategic  Surveillance j _ 

N.  Delivery  of  Simplified  Processing  Station  (SPS) 


Title:  Defense  Support  Ptogtaa 

Budget  Activity:  Strategic  Programs,  #3 

Dec  1978 


Q.  Retrofit  of  Titan  III(34D)/lnertlal  Upper  Stage  (IUS)  Compatible 
Satellite  Complete 


Jun  1981 


S.  Move  of  the  Simplified  Processing  Station  to  Europe 

T.  Retrofit  of  Satellite  5R  complete 

U.  Completion  of  Computer  Replacement 

W.  Satellite  #14  Delivery 

X.  Satellite  Launches 


Nov  1982 

*(4Q  CT  1982)  IQ  CY  1983 
2Q  CT  1983^ 

*<4Q  CT  1985)  IQ  CT  1986 
As  required 


*  Date  presented  In  FT  1983  Descriptive  Summary. 


EXPLANATION  OF  MILESTONE  CHANCES 

T.  Satellite  delivery  has  slipped  due  to  solder  joint  problem  In  the  sensor. 

V.  IOC  has  slipped  due  to  slip  In  design  effort  and  to  allow  time  for  Initial  Operational  Test  and  Evaluation. 

W.  Slip  due  to  the  more  definitive  nature  of  the  design  and  production  programs. 


/ 
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Budget  Activity:  Strategic  Programs,  #3 
Program  Element:  I12431P,  Defense  Support  Program 

Test  end  Evaluation  Data 


1.  Development  Teat  and  Evaluation:  The  Defense  Support  Prograa  has  been  designed,  developed,  tested  and  deployed 

as  an  operational  ayatea  In  the  early  1970's.  The  syatea  la  a  classified  space  prograa  consisting  of  ground  control  and 
readout  stations  that  receive  data  from  satellites,  process  the  data,  and  present[  J 

Information  to  the  National  Command  Authorities  and  allltary  commanders  for  decision-making  purposes.  The  program  man¬ 
ager  Is  the  Air  Force  System  Command's  Space  Division.  Space  Command  Is  the  system  operator.  Development,  Test  and 
Evaluation/Initial  Operational  Test  and  Evaluation  on  the  prototype  Simplified  Processing  Station  was  completed  In 
1978.  Over  the  next  several  years  three  aajor  system  upgrades  will  require  Developaent  Test,  aad  Evaluation.  They  are 
the  Sensor  Evolutionary  Development  andf  ] upgrades;  the  Mobile  Ground  Terminals;  and 

the  Satellite  14  and  beyond  survivability  upgrades.  The  Sensor  Evolutionary  Development  satellites  will  have  an 
Increasing  number  of [  }  The  aajor  ayatea  laproveaenta  resulting  froa  this  increase 

la  as  follows:  [ 


|  During  FY  82  the  first  satellite  with  an  Advanced 
Atmospheric  Burst  Locator  was  launched  and  tested.  These  upgrades  have  three  different  elements:  the  satellite,  the 
software  modif 1 cat  lone  and  the  ground  station  upgrade  which  Involves  replacing  the  coaputera.  The  sensor  portion  of 
the  satellite  la  being  produced  by  Aerojet  ElectroSysteas  Corporation,  the  [_  Jaenaor  are 
produced  by  the  Sandla  Corporation,  and  the  spacecraft  la  being  produced  and  Integrated  by  TRW,  Incorporated.  Develop¬ 
ment,  Teat  and  Evaluation  will  be  performed  at  the  Aerojet  ElectroSyateas  Corporation  and  TRW  facilities  prior  to 
government  acceptance,  which  la  scheduled  for  fiscal  year  1983.  The  satellites  will  then  be  stored  until  there  Is  a 
launch  requirement.  The  computers  are  being  replaced  at  all  Defense  Support  Program  locations  by  Aerojet  Electro- 
Systeaa  Corporation.  This  replacement  la  scheduled  to  be  completed  by  fiscal  year  1983.  Development,  Teat  and  Evalua¬ 
tion  la  being  accomplished  on  this  replacement  In  conjunction  with  acceptance  testing.  The  ground  station  peripheral 
replacement  la  funded  in  FY  83-84,  and  will  be  tested  in  the  same  manner  as  the  computer  replacement.  The  system 
software  la  being  modified  to  accommodate  the  Sensor  Evolutionary  Development  satellites  by  International  Business 
Machines  Corporation.  Development,  Test  and  Evaluation  will  be  accomplished  prior  to  turnover  to  Strategic  Air  Command 
scheduled  for  fiscal  year  1984.  When  the  first  Sanaor  Evolutionary  Development  satellite  la  launched.  Air  Force  Systems 
Command  will  accomplish  a  system  level  Development,  Teat  and  Evaluation  to  Insure  that  all  elements  of  the  system  work 
together.  Including  the  satellite,  the  ground  station  hardware  and  the  software.  The  purpose  of  the  Mobile  Ground 
Terminals  la  to  provide  survivability  to  the  Defense  Support  Program  ground  processing  and  communication  elements 
through  mobility.  They  will  use  the  same  computer  hardware  and  software  as  the  Simplified  Processing  Station.  The 
prime  contractor  la  International  Business  Machines  Corporation.  Development,  Test  and 'Evaluation  will  be  accomplished 
on  the  antenna  which  la  new  and  at  the  Mobile  Ground  Terminal  system  level  to  ensure  that  the  Mobile  Ground  Terminal 
can  meet  Its  mobility  and  communication  goals.  Primary  communications  are  provided  by  the  Mobile  Communications 
Terminal  which  will  be  repackaged  to  meet  the  Mobile  Ground  Terminal  requirements.  The  repackaged  Mobile  Communication 
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Budget  Activity:  Strategic  Programs,  <3 
Prograa  Element :  >124 jlF,  Defence  Support  Program 

Teralnal  will  be  Included  In  the  Developaent,  Test  and  Evaluation.  Satellite  14  and  beyond  will  Include  several  survi¬ 
vability  upgrades  directed  by  a  Defense  Systea  Acquisition  Review  Council. f 


I  Developaent  of  these  satellites  started  in  late  fiscal  year  19B1  and  the  first  will  be  delivered 
in  late  fiscal  year  i486.  The  ground  station  and  software  aodlflcatlona  ere  being  defined.  The  Developaent,  Test  and 
Evaluation  prograa  for  these  upgrades  will  be  alallar  to  the  Sensor  Evolutionary  Developaent,  Test  and  Evaluation 
prograa. 

2 .  (U)  Operational  Test  and  Evaluation: 

a.  Coabined  Developaent  Test  and  Evaluation  (DT&E)  and  Initial  Operational  Test  and  Evaluation  (IOT&E)  was 
performed  on  Che  Defense  Support  Prograa  (DSP)  prototype  Simplified  Processing  Station  (SPS)  froa  26  August  1978  to 
6  November  1978  at  Vandenberg  Air  Force  Base,  California.  [ 

J  The  Space  and  Missile  System  Organisation  (SAMSO)  was 
responsible  for  DT&E  while  the  Air  Force  Test  and  Evaluation  Center  (AFTEC),  assisted  by  personnel  from  the  Aerospace 
Defense  Command  (operating  command  for  DSP),  managed  and  conducted  IOT&E. 

b.  r 

J  The  objectives  were  to  evaluate  the  system's  performance  and  to  estimate  the  reliability,  availability  and 
maintainability  of  an  operationally  deployed  system.  The  IOT&E  report,  October  1979,  Identified  three  major  deficien¬ 
cies  which  would  prevent  the  SPS  from  being  operationally  useful.  These  were: 

a)  r 

(2)  f 


(3)  (U)  Excessive  computer-generated  message  error  rate  -  Mission  messages  were  periodically  rejected  at  the 

data  distribution  center  because  of  parity  error.  As  a  result,  mission  messages  were  lost. 

c.  Additionally,  the  IOT&E  operational  availability  wasf  J 

d.  f 
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Budget  Activity:  Strategic  Programs,  #3 
Prograa  Element :  #1243ip,  Defense  Support  Prograa 


f.  The  systems  Integration  office  (SIO)  at -HQ  ADCOM  conducted  a  tvo-atep  certification  proceaa  of  the  SPS, 

Initially  for  low-speed  teletype  and  later  for  high-speed  data.  The  SIO  certification  wee  completed  In  May  1982, 
resulting  In  an  SPS  United  operational  capability  on  26  May  1982.  C1NCN0RAD  was  briefed  on  30  August  regarding  SPS 
status  and  approved  proceeding  to  full  operational  capability  (FOC)  on  2  September  1982.  [ 


g.  (U)  The  total  SPS  OT&E  effort  Identified  84  deficiencies  and  26  program  enhancements.  AFTEC  terminated  its 
monitor  role  upon  declaration  of  FOC. 

h.  AFTEC  monitored  the  SAC-conducted  phase  I  IOT&E  of  the  DSP  large  processing  station  upgrade  (LPSU)f 

_  '  ]  Testing  was  deferred  until 

IOT&E  phase  II  due  to  the  limited  equipment  configuration  at  thef  1  Phase  II  began  IS  September  at[ 

land  la  expected  to  be  completed  by  31  December  1982.  The  LPSU  Is  a  system  which  shall  provide 
the  DSP  with  a  maintainable  ground  computer  environment  at  CONUS  and  overseas  ground  stations  to  s mtiafy  current  program 
requirements  and  to  accommodate  the  new  sensor  evolutionary  development  (SED)  by  an  upgrade  of  the  current  data  reduc¬ 
tion  central  (DRC)  system.  The  upgrade  Includes  the  replacement  of  some  DRC  hardware  components  with  off-the-shelf 
equipment  and  minor  software  changes  for  the  new  equipment.  Six  separate  computer  hardware  strings  will  be  delivered 
to  operational  system  and  tested.  One  string  Is  at^the^ 

1.  (U)  OT&E  for  the  sensor  evolutionary  development  satellites  5R/6R,  ground  communication  network 

upgrade,  and  the  satellite  14-17  upgrades  la  currently  In  advance  planning. 

j.  (U)  Test  planning  la  In  progress  for  the  AFTEC  managed  I0T6E  of  the  DSP  mobile  ground  system  (MGS).  Time  frame 
for  the  MGS  IOT&E  Is  early  1985.  The  MGS  Is  being  developed  to  enhance  the  survivability  of  DSP  data  In  pre-,  trans-, 
and  post-attack  environments  through  use  of  mobile,  truck  mounted  data  processing,  and  communications  terminals,  l.e., 
noble  ground  terminals  (MGTs)  and  noble  communications  terminals  (MCTa)  respectively.  The  MGT  element  of  the  system 
completed  final  critical  design  review  (COR)  In  July  1982  and  fabrication  of  the  terminals  Is  underway.  The  MCTs  will 
be  repackaged.  Army-provided  Jam  Resistant  Secure  Communication  terminals.  Contractor  selection  for  this  repackaging 
effort  Is  underway. 


Budget  Activity:  Strategic  Prograa.  #3 

Program  Element:  #12431F,  Defense  Support  Prograa 

k,  (U)  OT&E  Report*  published: 

(1)  (0)  SPS  I OT&E  Test  Plan  Pinal  Report,  October  1979  (S). 

(2)  (0)  SPS  Phase  1  FOT&K  Final  Report,  April  1980  <S>. 

(31  (U)  SPS  Phase  I  FOT&E  Final  Report,  October  1981  (S). 


Systea  Characteristics: 


Characteristics 


Oblectlvai 


Demonstrated 


Slaulatlon/ 

Live  Events 
Slaulatlon/Llve  Events 
Slaulatlon/Llve  Events 
Slaulatlon/Llve  Events 
Operational 
Operational 

Slaulatlon/Llve  Events 
Slaulatlon/ 

Llalted  Live  Events 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  »12432F  Title:  PAVE  PAWS  Expansion _ 

DoD  Mission  Area:  Strategic  Surveillance  A  Warning,  #  332  Budget  Activity:  Strategic  Programs IT 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands): 

Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimate 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

3,174 

2,570 

3,756 

6,104 

Continuing 

Not  Applicable 

2.  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEBDi  The  PAVS  PAWS  Sea  Launched  Belltatlc  Mlaalle  (8LBM)  early  warning 
system  la  being  expanded  and  upgraded^  ]to  the  Southeast  (SB)  and  Southwest  (SW)  of  the  Continen¬ 
tal  United  States  (CONUS),  £ 

]  The  expansion  will  consist  o(  two  new  PAVE  PAWS  phased  array  radars,  one  each  In  the  SE  and  SW.  These  will  com- 
pleaent  the  two  sites  now  In  operation  at  Otis  AFB,  MA,  Northeast,  and  Beale  APB,  CA,  Northwest;  and  along  with  the 
Perlaeter  Attack  Characterization  Radar  (PARCS)  In  North  Dakota,  will  complete  the  planned  five-site  phased  array  SLBM 
warning  system. 

3 .  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands): 


RDT&E 

3,786 

2,570 

/  4,295 

Continuing 

Not  Applicable 

Procurement  (Other) 

0 

69,433 

113,981 

Continuing 

Not  Applicable 

On  the  basis  of  a  more  clearly  defined  estimate  of  program  cost  and  schedule,  funds  were  moved  within  the  program 
element  from  the  FY  84  RDT&E  and  Procurement  lines  Into  the  FY  85  RDT&E  line  and  the  FY  84  and  85  Military  Construction 
lines. 

4.  (U)  OTHER  APPROPRIATION  FUNDS  ($  In  thousands): 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimate 

Cost 

Procurement  (Other)* 

0 

68,587 

105,745 

30,945 

. Continuing 

Not  Applicable 

Military  Construction 

0 

0 

4,980 

6,761 

Operations  &  Maintenance 

0 

0 

2,976 

1,973 

(Acquisition  Related) 
*  Includes  initial  spares 
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Ptogiaa  Element!  I 12432F  Title:  PAVE  PAWS  Expansion _ 

DoD  Mission  Atea:  Strategic  Surveillance  A  Warning,  #  332  Budget  Activity:  Strategic  Programs  #3 

5.  RELATED  ACTIVITIES;  The  PAVE  PAWS  Sea  Launched  Ballistic  Missile  (SLBM)  Eatly  Warning  System  is  part  of  the 

national  system  for  Tactical  Warning  and  Attack  Assessment.  It  provides  confirmation  of  initial  launch  detection  infor¬ 
mation  provided  by  thc£  and  complements  the  information  provided  by  the  Ballistic 

Missile  Early  Warning  System  (BMEWS),  and  NORAD  Space  Detection  and  Tracking  System.  PAVE  PAWS  data  is  provided  directly 
to  the  North  American  Aerospace  Defense  Command  (NORAD),  the  National  Military  Command  Center,  and  the  Strategic  Air 
Command  Command  Center  and  to  other  users  via  the  &27M  system  and  World  Wide  Military  Command  and  Control  System  (WWMCCS). 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  System  Command-,  Electronic  Systems  Division,  Bedford,  MA,  in  conjunction  with 
NORAD/Aerospace  Defense  Command.  Space  Command,  Strategic  Air  Command,  and  Alt  Force  Communications  Command.  General 
Bystem  engineering  will  be  provided  by  the  Mitre  Corporation  of  Bedford,  MA.  Competition  will  be  solicited  for  the 
building  of  the  two  new  sites.  However,  the  new  sites  will  be  very  similar  to  the  first  two,  and  Raytheon  Corp.  of 
Wayland,  MA,  which  was  the  prime  contractor  for  the  Otis  and  Beale  sites,  may  be  the  only  respondent. 

7.  (0)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  PROJECT ;  (PAVE  PAWS  Expansion  Is  all  in  one  project.) 

A.  PROJECT  DESCRIPTION:  The  existing  Sea  Launched  Ballistic  Missile  (SLBM)  detection  and  warning  system 

consists  of  the  Otis  and  Beale  PAVE  PAWS,  the  MacDlll  AFB  FSS-7,  the  PARCS  radar  In  North  Dakota  and  the  FPS-85  radar  In 
Florida.  £ 


J  The  proposed  two  new  sites  will)  .  J provide  significantly  improv¬ 
ed  tactical  warning  and  attack  assessment.  When  the  SE  site  is  fully  grown  to  the  lOdb  configuration  it  can  assume  the 
NORAD  space  tracking  mission  now  being  done  by  the  FPS-85.  This  will  allow  us  to  close  that  site  along  with  the  MacDlll 
site. 


B.  (U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

1.  (U)  FY  82  Accomplishments:  Site  surveys  were  completed  In  the  Southeast  and  Southwest.  Tentative 
site  locations  are  Robbins  AFB,  GA  and  Coodfellow  AFB,  TX.  The  environmental  Impact  analysis  has  been  Initiated  for 
both  sites  and  preparation  of  a  solicitation  to  industry  is  underway. 

2.  (U)  FY  83  Program:  Contract  award  in  Mar  83  and  begin  construction  of  the  SE  site. 
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Program  Element :  <12432? 

DoD  Mission  Arcs:  Strategic  Surveillance  4  Warning,  #  332 


Title;  PAVE  PAWS  Expansion _ 

Budget  Activity:  Strategic  Prog tame  13 


3.  FY  84  Planned  Program  and  Basis  fot  PY  1984  RDT6E  Request:  In  PY  84  we  plan  to  begin  deployment 
of  the  new  SW  PAVE  PAWS  site  and  to  add  lOdb  of  radar  power  aperture  growth  to  the  SE  site.  Deployaent  of  the  SW  site 
[  Jin  our  Sea  Launched  Ballistic  Missile  (SLBM)  coverage  and  coaplete  the  five  site  all  phased 
array  network.  The  lOdb  growth  to  the  SE  site  will  enable  It  to  pickup  the  spacettacklng  mission  now  performed  at  the 
FPS-85  radar.  This  will  permit  us  to  close  both  the  FPS-85  and  the  FSS-7  radars.  Cost  estimates  fot  the  FY  84  require¬ 
ment  are  based  on  extrapolation  of  detailed  cost  experience  data  obtained  during  the  building  of  the  Otis  and  Beale 
PAVE  PAWS  sites.  This  assumes  that  the  two  new  sites  will  be  very  similar  In  design  to  the  original  sites. 

4.  (U)  Program  to  Completion:  In  FY  85,  we  will  replace  the  site  computers  at  the  Otis  and  Beale  sites, 
with  the  same  type  of  machines  used  In  the  new  SE  and  SW  sites.  The  new  computers  will  replace  10  year  old  existing 
equipment,  will  assure  continued  logistics  supportablllty ,  promote  hardware  and  software  commons)  ,  and  expand  the 
site's  capacity  to  process  the  much  larger  missile  threats  of  the  mid-1980s.  Also  In  FY  85  we  wll  c8ln  construction 
of  a  Tactical  Warning  Sensor  Technical  Support  Center  (TWSTSC)  which  will  be  used  to  maintain  PA  ‘AWS  software  and 
serve  as  a  training  facility  for  operations  and  maintenance  petaonnel.  Initial  operational  capablll  TOC)  for  the  new 
SE  site  will  In  FY  86.  IOCs  for  the  SW  site  and  TWSTSC  will  be  In  FY  87. 

C.  (U)  MAJOR  MILESTOHES:  DATES 


1. 

ADCOM  COR  1-78 

May  78 

2. 

Contract  Award 

/ 

Mar  83 

3. 

lOdb  SE  site  IOC 

Sep  86 

4. 

TWSTSC  IOC 

Oct  87 

5. 

SW  site  IOC 

Mar  87 

6 

Otis  site  computer  replacement 

complete 

Mar  88 

7 

Beale  site  computer  relacement 

complete 

Sep  88 

3  90 

i 
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FY  19H4  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  f 12433F/31357F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 

Cenetal  Defense  Intelligence  Programs,  / 3 1 2 


Title:  Integrated  Operational  Nuclear 

Detonation  Detection  System  (IONDS) 
Budget  Activity:  Strategic  Programs,  #3 
Intelligence  and  Coa- 
munlcatlona,  #5 


1 .  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


f 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

\ 

TOTAL 

FOR  PROGRAM  ELEMENT 
12433F 

31357F 

11,474 

6,974 

4,500 

21,881 

19,885 

1,996 

30,474 

35,457 

Continuing 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 
Not  Applicable 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEED;  The  Integrated  Operational  Nuclear  Detonation  Detection  System 
(IONDS)  la  being  developed  to  provide  a  capability  to  detect,  locate,  and  jeport  In  near  real  time  nuclear  detonations 
on  a  global  basis.  IONDS  will  provide  data  to  satisfy  strategic,  tactical,  and  nuclear  test  ban 
treaty  monitoring  requirements.  The  program  plan  calls  for  integration  o"f  sensors  on  the  NAVSTAR  Global  Positioning 
System  (CPS)  satellites  and  ground  readout  and  display  equipment  for  a  number  of  varied  users,  e.g.,  the  National  Command 
Authorities,  commanders  of  theaters  and  unlf led/speclf led  commands.  Air  Force  Technical  Applications  Center,  and  the 
Federal  Emergency  Management  Agency. 

support  are  the  primary  wartime  benefits  of  data  derived  from  the  IONDS  sensor  network.  PE  31357F 
Is  a  General  Defense  Intelligence  Program  element  and  Is  Included  to*  show  the  complete  IONDS  funding  profile. 


3. 


COMPARISON  WITH  FY  1983 

DESCRIPTIVE 

SUMMARY: 

12433F 

EOT&E 

6,974 

19,885 

Msl  Proc 

Other  Proc 

31357P 

RDT&F. 

4.5003 

1,996 

Msl  Proc 

16,435 

22,455 

9.4701 

01 

21.2532 

[  J 


j  r  li  j.  o  uuu  w  ruuur  ociiuv  L 

J  This  increased  accuracy  will  allowf  J 

FY  94  was  due  to  rephasing  the  procurement  of 


1  The  FY  84  Increase  of  12433F  RDT&E  funds  ($21. 8M)  and  Missile  Procurement  funds  ($13. 7M)  Is  for  development 

and  procurement  of  the[^  J  This  additional  sensoj;  Is  necessary  to  1  crease  IONDS  location 

accuracy  [" 

2  (U)  The  $21. 3M  decrease  In  12433F  Other  Procurement  funds  for 
user  terminals  to  more  closely  align  them  with  satellite  procurement. 

3  (u)  The  $16M  decrease  In  31357F  Missile  Procurement  funds  for  FY  82  was  reprogrammed  to  the  CPS  program  to 
Initiate  the  production  block  buy  In  FY  82. 

^  (U)  The  $2.6M  Increase  In  31357F  Missile  Procurement  funds  for  FY  84  was  an  adjustment  due  to  refinement 
the  cost  estimates. 


of 
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Program  Element:  f 12433F/31357F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 

Ceneral  Defense  Intelligence  Programs,  #312 


Title:  Integrated  Operational  NUDETS 
Detection  System  (IONDS) 

Budget  Activity:  Strategic  Ptogtaas,  I 3 
Intelligence  and  Com¬ 
munications,  *5  _ 


4. 


OTHER  APPROPRIATION 

PONDS:  ($  In 

thousands) 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

12433F  Msl  Proc 

2,000 

13,430 

Other  Proc 
31357F  Msl  Proc 

435 

22,455 

r°  l 

FY  1985 
Estimate 
21,287 
10,060 


Additional 
to  Completion 
Continuing 


Total 

Estimated 

Coats 

Not  Applicable 


5.  RELATED  ACTIVITIES :  IONDS  sensors  will  be  Integrated  on  the  Global  Positioning  System  (CPS)  satellites  (PE 

647 78F  and  35165F)  beginning  with  the  next  GPS  launch  in  mid  1983.  NDDET  sensors  are  currently  deployed  on  £ 

J and  on  satellites  of  the  t  ..  J.  Development  and 

production  of  the  NUDET  sensors  for  IONDS/GPS  Is  being  funded  by  the  Department  of  Energy,  with  support  from£ 


6.  (U)  WORK  PERFORMED  BY:  Development  and  procurement  Is  accomplished  by  Hq  Space  Division,  Los  Angeles,  CA,  with  the 
assistance  of  the  Air  Force  Technical  Applications  Center,  Patrick  AFB,  FL.  Rockwell  International,  Downey,  CA,  comp¬ 
leted  preliminary  Clobal  Positioning  System/IONDS  Interface  studies  during  FY  1976  and  Is  currently  under  contract  to 
Integrate  IONDS  sensors  on  GPS  satellites.  Ford  Aerospace  and  Electronics  Co;,  Palo  Alto,  CA,  performed  System  Definition 
Studies  In  FY  1976  and  is  continuing  to  provide  systems  engineering  support.  Sandla  Corporation,  Albuquerque,  NM,  will 
develop  and  produce  the  nuclear  detonations  sensors. 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1986: 

A.  PROJECT  DESCRIP  .'ION:  PE  12433F  funds  the  portion  of  IONDS  RDT&E  and  procurement  for  the  electromagnetic 

pulse  sensor ,  satellite  data  cross  links  and  user  terminals.  PE  3135?F  funds  the  Integration  of  the  basic  IONDS  package 

on  board  the  CPS  satellite.  IONDS  data  are  necessary  for  the  NCA,  and  unified  and  specified  commanders  to  properly 

manage  their  forces  during  war  based  on  Information  relative  to  strike  and  damage  assessment.  £ 
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Program  Element:  I12433F/31357P 


DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  1332 

Cenetal  Defense  Intelligence  Programs,  #312 


B .  (U)  PROCRAM  ACCOMPLISHMENTS  AMD  FUTURE  EFFORTS : 

(1)  (U)  FY  1982  Accomplishments:  The  final  four  validation  phase  CPS  spacecraft  will  have  IONDS  packages 
aboard.  The  first  of  these  four  has  been  completed  and  the  second  was  delivered  In  Oct  82.  The  other  two  are  atlll  In 
build-up.  Critical  Design  Review  was  completed  on  the. production  phase  Qualification  Test  Vehicle,  Including  an  IONDS 
package . 


Title:  Integrated  Operational  MUDBTS 

Detection  System  ^ IONDS) 

Budget  Activity:  Strategic  Programs,  #3 
Intelligence  and  Com¬ 
munications,  ^5 


(2)  FY  1983  Program:  The  FY  1983  program  will  support  Integration  of  IONDS  sensors  on  NAVSTAK  Clobal 
Positioning  System  (CPS)  satellites  and  continues  development  of  a  satelllte-to-satelllte  data  croasllnk,  and  £ 

3  The  data  crosslink  will  assure  transmission  of  IONDS  data  In  near  real  time  on  a  global 
basis  and  the  [  "|wlll  Improve  IONDS'  location  accuracy  to  provide  |"  J  strike/damage  assessment  capa¬ 
bility.  Additionally,  a  contract  will  be  let  In  mld-FY  1983  to  develop  the  ground  and  airborne  production  terminals. 
These  terminals  are  being  designed  for  compatibility  with  the  E-4B  and  EC-135  airborne  command  posts  and  ground  based 
command  centers. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request :  The  IONDS  program  Is  Intended  to  provide 
very  accurate  nuclear  detonation  location  Information.  Key  elements  In  obtaining  this  Information  Is  the  extremely  pre¬ 
cise  timing  and  global  coverage  provided  by  the  CPS  constellation'  of  satellites.  Therefore,  the  IONDS  validation  and 
production  phases  exactly  match  that  of  GPS.  Launch  of  the  final  R&D  satellite  Is  planned.  Work  will  continue  on  the 
production  spacecraft  leading  to  the  first  deliveries  In  FY  85.  Development  of  the  ground  and  airborne  user  terminals, 
beginning  in  IY  83,  will  progress,  with  the  preliminary  design  review  scheduled  for  PY  84.  The  cost  estimates  were 
derived  from  a  Program  Office  cost  evaluation  using  contractor  estimates,  historical  data  from  similar  efforts,  and  cost 
estimating  relationships.  These  cost  estimates  were  last  validated  In  Aug  82 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program.  Design  and  production  activities  are  keyed  to 
the  CPS  schedule. 


C.  (U)  MAJOR  MILESTONES  DATES 


Defense  Systems  Acquisition  Review  Council  II  2Q  CY  79 
Begin  Satellite  Production  3Q  CY  82 
Defense  Systems  Acquisition  Review  Council  III  2Q  CY  84 
Shuttle  Launch  First  Satellite  40  CY  85 
Achieve  Worldwide  2-D  Capability  3Q  CY  87 
Achieve  Worldwide  3-D  Capability  4Q  CY  88 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


PROGRAM  ELEMENT  (PE):  »  12436P 

DoD  MISSION  AREA;  STRATECIC  INFORMATION  SYSTEMS,  #334 


TITLE:  COMMAND  CENTER  PROCESSING  AND  DISPLAY  SYSTEM 
BUDGET  ACTIVITY:  STRATEGIC  PROGRAMS,  13 


1.  (U)  RESOURCES  (PROJECT  LISTINC)  ($  In  thousands) 


PROJECT 

NUMBER 


PY  1982 
ACTUAL 


FY  1983 
ESTIMATED 


TOTAL  FOR  PROGRAM  ELEMENT 


FY  1984 
ESTIMATED 

4,874* 


FY  1985 
ESTIMATE 

11,272 


ADDITIONAL 
TO  COMPLETION 

23,921 


TOTAL 

ESTIMATED 

COST 

55,175 


2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Strategic  Alt  Command  (SAC)  Statement  of  Need  (SON)  1-80  (vali¬ 

dated)  Identified  the  need  for  an  upgraded  Connand  Center  Processing  snd  Display  Systea  (CCPDS).  £ 

I  The  CCPDS  upgrade  will  replace  the  current  Automatic  Data  Processing  Equipment  at  SAC,  NORAD  Cheyenne 
Mountain  Complex  (NCMC),  National  Military  Command  Center  (NMCC),  and  the  Alternate  National  Military  Command  Center 
(ANMCC).  This  will  provide  the  decision  makers  at  each  of  the  four  command  centers  a  consolidated,  common  presentation 
^for  evaluation  of  the  missile  threat.  Improved  communications  systems ^and  displays  will  allow  the  processing  capability 

*  Due  to  an  administrative  error,  an  excess  of  $15,108  is  reflected  In  the  budget  details  under  this  program  element. 
The  $15,108  should  be  reflected  In  the  budget  details  under  PE  12310F  (WWMCCS  ADP-NORAD/ADCOM) .  See  Desctlptlve 
Summary  on  PE  12310F  for  appropriate  justification. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands)  Not  applicable— this  Is  an  FY  1984  New  Start. 


(«)  OTHER  APPROPRIATION  FUNDS  ($  In  thousands) 

Procurement  (Other)**  0 

Military  Construction  0 


21,479 

0 


28,649 

0 


**  Includes  Initial  spares 


5-  (0)  RELATED  ACTIVITIES:  The  System  Operations  Concept  (SOC),  System  Hardware  and  Software  Acquisition  Specifica¬ 
tions,  Request  for  Proposal  (RFP)  and  Statement  of  Work  (SOW)  documentation  are  being  developed  during  FY  1983  by  the 
Tactical  Warning/Attack  Assessment  (TU/AA)  Engineering  Directorate  at  Electronic  Systems  Division  (ESD) .  Additionally, 
ESD  will  conduct  a  comprehensive  Independent  cost  study  to  validate  the  programmed  funds..  These  efforts  are  funded  In 
PE  I12313F,  Ballistic  Missile  Tactical  Uarnlng/Attack  Assessment  Support. 

6.  (U)  WORK  PERFORMED  BY:  Prime  contractors  have  not  yet  been  Identified.  Preliminary  acquisition  documentation  is 
being  developed  by  Mitre  Corporation.  Mitre  Is  a  Federal  Contract  Research  Corporation  (FCRC)  located  in  Bedford,  MA. 
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PROCRAM  ELEMENT  (PE):  I12436P  TITLE:  COMMAND  CENTER  PROCESSING  AND  DISPLAY  SYSTEM 

DoD  MISSION  AREA:  STRATECIC  INFORMATION  SYSTEMS,  >334  BUDGET  ACTIVITY:  STRATEGIC  PROCRAMS ,  #3  ~ 

7.  (U)  COMMAND  CENTER  PROCESSING  AND  DISPLAY  SYSTEM  (SINCLE  PROJECT  LESS  THAT  $10  MILLION  IN  FY  1984) :  April  1984  la 
the  target  date  for  award  of  a  concept  definition  contract  to  at  least  two  contractors.  The  coapetltlve  phase  will  pro¬ 
vide  the  governnent  trade  studies  and  alternate  ayatea  architectures  to  help  deteralne  the  aoat  alsalon  responsive,  cost 
effective  solution  to  tlie  Coaaand  Center  Processing  and  Display  Systea  (CCPDS)  Replaceaent  Prograa.  The  concept  defini¬ 
tion  effort  Is  an  FY  1984  New  Start  and  Is  expected  to  last  one  year.  The  contractor  whose  architecture,  cost  and  aan- 
ageaent  approach  Is  aost  responsive  to  Air  Force  requireaenta  will  be  awarded  the  follow-on  developaent. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 
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FY  1944  RDT&E  DESCRIPTIVE  SUMMARY 


Prograa  Element:  #3201 SF  Titles  National  Emergency  Airborne  Command  Poet 

DOD  Mission  Areal  1331-Strateglc  Co— and  and  Control  Budget  Activity:  <3-Strateglc  Programs 


1.  (V)  RESOURCES  (PROJECT  LISTING):  {$  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

•  FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coat 

TOTAL  FOR  PROCRAM  ELEMENT 

8,365* 

24,014* 

20,927 

24,311 

18,751 

464,849 

2211 

.Block  I 

3,493* 

5,234* 

1,010 

4,000 

5,100 

379,693 

2212 

Future  Blocks 

4,872* 

18,780* 

19,927 

20.311 

13,651 

85,149 

*  FY  83  and  prior  year  funding  for  the  E-4  Is  contained  In  Program  Element  (PE)  11312F.  Effective  with  FY 
84  all  E-4  funding  has  been  transferred  to  PE  32015F. 


2*  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  The  overall  objective  of  the  E-4  Progran  Is  to  develop  and 

acquire  the  E-4B  system  to  support  the  National  Emergency  Airborne  Command  Post  mission.  The  E-4  provides  significant 
Improvements  In  capability,  survivability  and  reliability  for  the  command  and  control  of  strategic  forces  In  the 
pre,  trans,  and  post  attack  phases  of  a  general  nuclear  war.  In  FY83  and  prior  years,  the  E-4  Prograa  was 
contained  In  PE  11312P,  Effective  in  FY84,  the  E-4  prograa  la  moved  to  PE  32015F  to  reflect  the  single 
mission  of  the  four  E-4  aircraft  prograa. 


COMPARISON  WITH  FY  1983 

DESCRIPTIVE  SUMMARY:  (5  In 

thousands) 

RDTAE 

9,365*  24,034* 

34,366* 

Continuing 

N/A 

Procurement  (Aircraft) 
Project  2211 

107,800* 

470,000 

Procurement  (Aircraft) 
Project  2212 

200*  7,800* 

10,800* 

Continuing 

N/A 

*  Funding  for  the  E-4  was  contained  In  PE  U312F  in  the  FY  83  Descriptive  Suaaary. 
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Prograa  Eleaent:  #32015?  Title:  National  Eaergency  Airborne  Co— and  Poet 

DOD  Mission  Area:  ^331 -Strategic  Command  and  Control  Budget  Activity:  I3-Strateglc  Programs 

(0)  ROT&E  reductions  in  PY82  and  PY84  are  attributable  to  revised  cost  estlaates  for  tasks  contained  in  Project 
2212.  The  new  estlaates  aore  accurately  Identify  the  scope  of  these  efforts  and  the  aan-years  necessary  to 
effectively  accoapllsh  the  developaent. 

(U)  Procureaent  changes  for  Project  2211  in  FY82  and  Total  Estlaated  Cost  result  from  a  re-assessaent  of  the 

costs  for  certain  hardware  Items  that  were  planned  to  be  contractor  furnished  but  were  in  fact  governaent  furnished 

iteas. 

(U)  Procureaent  changes  for  Project  2212  in  FY82  and  FY83  result  froa  revised  estlaates  for  kit  procureaent 
and  necessary  spares. 


4.  (0)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estlaated 

Actual 

Estlaate 

Estlaate 

Estlaate 

To  Coapletion 

Cost 

Procurement  (Aircraft)  (Project  2211)  106,000* 
(Quantity  Retrofit)  (1) 

Procurement  (Aircraft)  (Project  2212)  200* 

7,900* 

12,900 

14,300 

Continuing 

469,600 
(4)  * 

S/A 

Military  Construction** 

Operations  and  Maintenance  (PE72207)***45,900  93,200 

*  FY83  and  prior  year  funding  shown  under  PE  11312F 
**  Military  Construction  Funds  are  all  prior  year  funding 
***  Installation  funds  for  retrofit  of  E-4A  to  E-4B 

19,700 

139,100 

5.  (11)  RELATED  ACTIVITIES:  Strategic  Air  Cooaand  Coaaunlcatlons ,  PE  U316F;  Air  Force  Satellite 

Coaaunlcatlons  Prograa,  PE  33601F;  Systea  Survivability,  PE  6471 IF ;  Electromagnetic  Radiation  Test  Facilities, 
PE  64747F;  Air  Force  Support  to  Mlnlaua  Essential  Eaergency  Coaaunlcatlons,  PE  33131P;  the  Defense  Support 
Prograa,  PE  12431F;  Post  Attack  Cooaand  and  Control  Systea,  PE  11312F;  and  Integrated  Operational  NUDET 
Detection  System,  PE  12433F. 


* 
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Program  Element!  *3201 5F  Titles  national  Emergency  Airborne  Command  Poet 
DOD  Mission  Areas  1331-Strateglc  Command  and  Control  Budget  Activity!  13-Strateglc  Programs 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  System  Command,  Electronics  Systems  Division,  L.G.  Hanecom  AFB, 
MA,  has  responsibility  for  the  program.  The  Boeing  Company,  Seattle,  WA,  was  the  prime  contractor  for  the 
development  of  the  E-4B.  The  contract  for  modification  of  the  E-4As  to  the  E-4B  configuration  was  awarded 
to  the  Boeing  Company,  Seattle,  WA  with  E-Systems,  Greenville,  TX  being  a  major  subcontractor. 


7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984s 

(U)  Project  2211,  E-4  Block  Is  The  objective  of  this  project  Is  to  procure  three  Interim  B-4A 
aircraft,  development  of  an  E— 4B  aircraft  and  the  retrofit  of  the  three  E— 4A  aircraft  to  a  standard 
E-4B  configuration  for  a  total  fleet  of  four  aircraft.  FY82  accomplishments  Include  continued  contractor 
support  for  the  development  aircraft.  The  contract  option  on  the  third  and  last  retrofit  aircraft  was 
exercised  on  7  October  1981.  The  FY83  program  continues  support  for  the  E-4B  and  Initiates  planning  for  an 
additional  Electromagnetic  Pulse  Test  on  the  Trailing  Wire  Antenna  System.  It  la  planned  to  conduct  this 
teat  In  calendar  year  1985.  The  first  retrofit  aircraft  will  be  delivered  In  July  1983.  Program  Management 
Responsibility  Turnover  (PMRT)  will  take  place  In  October  1983  and  the  second  retrofit  aircraft  will  be 
delivered  in  May  1935,  Final  aircraft  delivery  Is  currently  scheduled  for  January  1985. 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(0)  Project!  2212  E-4  Block  II 

A.  (U)  Project  Description:  The  objective  of  the  project  Is  to  ensure  that  then  E-4  aircraft  system  will 
maintain  compatibility  with  existing  and  evolving  elements  of  the  Worldwide  Military  Command  and  Control 
System,  update  loglstlcally  outdated  equipment  and  provide  Improved  capabilities.  Current  modifications 
planned  for  the  E-4B  include:  Automated  Data  Processing,  Replacement  High  Frequency  Radios,  multiple 
Super  High  Frequency  Satellite  Channels,  Improved  low  frequency  receive  capability,  a  Single  Channel  Transponder 
message  Injection  transmit  capability  and  the  addition  of  an  Integrated  Operational  NUDET  Detection  System  (IONDS) 
Terminal.  Of  these  programs  only  the  multiple  Super  High  Frequency  Channels  and  the  Single  Channel  Transponder 
injection  system  require  RDT&E  funding  In  the  E-4  program.  This  Is  due  to  the  complexity  of  Integrating  the 
systems  Into  the  E-4B  aircraft. 
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Program  Element :  #3201 5F _  Title:  National  Emergency  Airborne  Cn— nd  Poet 

DOD  Mission  Areal  1331-Streteglc  Command  end  Control  Budget  Activity:  »3-Stratcglc  Programs  ~ 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (If)  FY  1982  Accomplishments:  The  engineering  and  development  necessary  to  Incorporate  the  four 
additional  Super  High  Frequency  Satellite  channels  Into  the  existing  single  channel  satellite  terminal  was 
begun.  The  procotype  E-4B  Automated  Data  Processing  System  (developed  under  a  separate  program)  was  Installed 
on  the  development  E-4B  aircraft. 


(2)  (U)  FY  1983  Program:  Continues  development  of  the  multiple  Super  High  Frequency  Satellite 

channels.  Initiates  the  engineering  and  development  required  to  support  Installation  of  a  Single  Channel 
Transponder  message  Injection  capability.  This  system  will  allow  the  aircraft  to  transmit  a  Super  High  Frequency 
message  to  a  satellite  for  subsequent  rebroadcast  to  force  elements.  This  task  will  require  a  complex 
interaction  between  two  satellite  terminals  and  a  totally  revised  antenna  pointing  system. 


(3)  (U)  FY  1984  Planned  Program  and  Basle  for  FY  1984  RDT&E  Request:  Continues  development  of  the 
E-4  multiple  channel  Super  High  Frequency  Defense  Satellite  Communications  System  terminal  for  the  E-4B  and 
the  Integration  of  the  Single  Channel  Transponder  capability  to  the  existing  Air  Force  Satellite  Communications 
System  terminal  and  the  Super  High  Frequency  Satellite  terminal.  The  major  tasks  that  will  be  accomplished 
are  the  activation  of  a  system  Integration  laboratory  to  support  the  development  of  components  for  the 

Single  Channel  Transponder  Injection  capability  and  the  Integration  of  these  components  with  the  current  E-4B 
Super  High  Frequency  terminal  and  the  Air  Force  Satellite  Communications  System  terminal.  This  laboratory 
will  allow  full  testing  of  the  total  system  prior  to  Installation  In  the  aircraft  which  minimizes  both  the 
technical  risk  and  cost.  This  effort  must  take  place  In  FY84  to  allow  prototype  installation  In  the  E-4B 
In  FY85.  Cost  Estimates  were  developed  based  on  past  experience  within  the  E-4  Program.  Similar  Integration, 
system  Integration  laboratories  and  test  programs  were  accomplished  during  the  initial  development  program 
for  the  E-4B.  Costs  are  based  on  the  assumption  that  the  effort  would  be  accomplished  as  an  Engineering 
Change  Proposal  to  the  E-4  Production  Contract. 

(4)  (U)  Program  to  Completion:  This  Is  s  continuing  program.  Completion  of  development,  engineering, 
prototyping  and  testing  of  the  multiple  Super  High  Frequency  (SHF)  channel  and  SHF  Single  Channel 
Transponder  (SCT)  uplink  program  will  occur.  The  remaining  aircraft  will  receive  these  systems  as  Class  V 
modifications.  Additional  future  Improvements  will  be  provided  by  the  Worldwide  Airborne  Command  Post 
Modification  Program. 


Program  Element:  I32105F _ 

000  Mission  Area:  1331-Strsteglc  Command  and  Control 


Tltle:Matlonal  Emergency  Airborne  Coaaand  Post 
Budget  Activity;  ^-Strategic  Prograaa 


C.  (U)  Major  Mlleatones: 


Project  2211 


Mlleatones 

DATE 

Milestone 

Dates 

SAC  QOR  Submitted 

Apr  1966 

Turnover  to  User 

Jan  1980 

Prograa  Start 

Dec  1972 

DSARC  III 

May  1980 

E-4B  Program  Start 

Dec  1973 

Contract  Award  for  Retrofit 

Jun  1980 

Three  E-4Ae  Operational 

Sep  1975 

Retrofit  1  delivery 

Jul  1983 

IOT&E  Complete 

Peb  1979 

Retrofit  2  delivery 

May  1984 

Aircraft  Delivery  to  AF 

Dec  1979 

FOC  (4  A/C) 

Jan  1985 

Project  2212 

Milestones 

DATE 

Milestone 

DATES 

Joint  User  Prioritized  1 

List 

Sep  1980 

FOC  ADP  (4  A/C) 

Mar  1985 

Initial  Implementation 

Plan 

Jan  1981 

Prototype  for  SHF  Channels 

Mar  1985 

Prototype  ADP  System 

Mar  1982 

Prototype  for  SCT 

Jun  1985 

Initiate  Development  of 

SHP 

Channels  Mar  1982 

FOC  for  SHF  Channels  (4  A/C) 

Sep  1986 

Initiate  Development  of 

SCT 

Oct  1982 

FOC  for  SCT  (4  A/C) 

Jun  1987 
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Budget  Activity:  Strategic  Programs ,  13 

Program  Element:  I32015F,  National  Emergency  Airborne  Command  Post  (E-4) 

Test  and  Evaluation  Data 


1.  (U)  Development  Test  and  Evaluation:  Phase  1A  -  Modification  of  the  first  airframe  with  the  interim  Command  Control 

and  Communications  was  completed  In  September  1974  by  E-Systems,  Greenville,  TX.  Development  Test  and  Evaluation  and 
Initial  Operational  Test  and  Evaluation  were  completed  in  December  1974.  Federal  Aviation  Administration  recerti¬ 
fication  of  the  aircraft  was  accomplished.  The  Installed  Command  Control  and  Communications  mission  equipment  was 
removed  from  the  EC-133  National  Emergency  Airborne  Command  Post  aircraft.  Development  Test  and  Evaluation  of  this 
equipment  Included  electromagnetic  interference  and  compromising  emanations  investigation  as  well  as  total  system 
evaluation.  The  second  and  third  aircraft  were  delivered  for  operational  use  after  two  months  of  acceptance  testing. 

(U)  Phase  IB  -  The  E-4B  Development  Test  and  Evaluation  program  concentrated  primarily  on  the  Integration  and 
Installation  of  the  advanced  comswnd  control  and  communications  package  and  subsequent  system  level  testing  of  the 
operational  aircraft.  Testing  of  the  Boeing  747  airframe  with  structural  modifications  (including  in-flight  refueling, 
antenna  mountings,  new  aircraft  generators)  was  also  accomplished  to  maintain  Federal  Aviation  Administration  certifica¬ 
tion.  In  addition,  initial  low  level  electromagnetic  pulse  tests  were  conducted  on  the  E-4A  type  airframe  to  assist  In 
evaluation  of  later  testing  of  the  electromagnetic  pulse  hardened  E-4B  system.  Development  Test  and  Evaluation  of  the 
advanced  command  control  and  communications  package  was  initiated  In  early  1977  with  the  pretesting  of  selected  com¬ 
ponents  and  subsystems  by  the  prime  development  contractor,  the  Boeing  Company,  Seattle,  WA.  Initial  aircraft  testing, 
both  ground  and  airborne,  was  accomplished  during  the  latter  part  of  1977  by  the  major  subcontractor,  E-Systems  of 
Greenville,  TX  after  installation  of  equipment  racks,  wiring,  fixtures,  environmental  control  system,  and  selected 
mission  equipment.  The  testing  at  E-Systems  verified  the  aircraft  modifications  and  substantiated  the  performance  of 
selected  mission  subsystems.  The  E-4  Program  Is  managed  by  the  Electronic  Systems  Division  of  Air  Force  Systems 
Conaand.  This  agency  was  responsible  for  all  Development  Test  and  Evaluation  efforts.  Systems  were  operated  and 
maintained  by  contractor  personnel  and  personnel  from  the  Strategic  Air  Command. 

(U)  Systems  Level  Test  -  The  testbed  aircraft  was  delivered  to  the  Boeing  Plant  In  January  1978  for  installation 
of  the  Super  High  Frequency  Satellite  Communications  terminal,  antenna  radome,  and  the  Very  Low  Frequency /Low 
Frequency  communications  subsystem.  System  level  ground  tests  began  In  February  1978  and  airborne  tests  of  the  system 
began  In  June  1978.  Special  test  instrumentation,  which  was  used  to' verify  specification  performance,  was  removed 
from  the  aircraft  in  September  1978  prior  to  starting  the  final  operational  verification  of  Che  total  airborne  system. 
Development  Test  and  Evaluation  was  concluded  on  17  December  1978  after  completing  a  total  of  forty  test  flights.  A 
system  level  electromagnetic  pulse  test  was  conducted  between  February  and  June  of  1979  at  Klrtland  Air  Force  Base, 

New  Mexico.  Additional  ground  and  airborne  tests  were  conducted  between  October  and  December  1979.  These  tests  were 
to  verify  performance  of  systems  added  during  refurbishment  such  as  a  new  satellite  terminal  and  an  Improved  low 
frequency  communications  system.  This  final  phase  of  Development  Test  and  Evaluation  was  concluded  on  13  December 
1979  with  a  total  of  eight  flights.  The  E-4B  was  delivered  to  the  Air  Force  on  21  December  1979  and  turned  over  to 
the  Strategic  Air  Command  for  operational  use  on  7  January  1980.  While  some  problems  were  discovered  during  this 
extensive  Development  Test  and  Evaluation,  the  problems  were  resolved  and  subsequent  testing  has  verified  that  the 
E-4B  performs  in  accordance  with  system  specifications. 


Budget  Activity:  Strategic  Program,  #3 

Program  Element :  13201 SF,  National  Emergency  Airborne  Command  Poat  (E-4) 

(U)  Phase  1C  -  With  the  exception  of  Electronagnetlc  Pulse  testing,  no  significant  Development  Test  and  Evaluation 
will  be  required  during  this  phase;  however,  acceptance  testing  of  all  aircraft  will  be  accomplished  after  Installation 
of  the  advanced  command  control  and  communications  configuration.  The  Defense  System  Acquisition  Review  Council  111 
Decision  Memorandum  ot  3  June  1980  approved  production  of  the  E-4B .  It  also  directed  additional  electromagnetic 
pulse  testing  be  conducted  with  emphasis  on  the  Trailing  Wire  Antenna.  These  tests  will  take  advantage  of  Improved 
test  facilities  and  methodology  over  what  was  available  at  the  time  of  the  original  system  level  electromagnetic  pulse 
test.  It  Is  currently  planned  to  conduct  this  additional  testing  in  calendar  year  1985. 

2.  (U)  Operational  Test  and  Evaluation!  The  operational  test  and  evaluation  of  the  E-4  Is  being  conducted  In  phases 
as  appropriate  for  the  various  phases  of  the  £-4  program.  The  testing  phases  with  the  test  objectives  and  the  results 
(if  completed)  are  as  follows: 


(U)  An  Initial  Operational  Test  and  Evaluation  of  the  E-4A  was  conducted  by  Headquarters  Command  and  the 
Organization  of  the  Joint  Chiefs  of  Staff  on  the  first  Phase  1A  Interim  aircraft  at  Andrews  Air  Force  Base,  Maryland, 
In  December  1974.  The  primary  objective  of  that  Initial  Operational  Test  and  Evaluation  was  to  determine  If  the 
E-4A  could  effectively  perform  the  National  Emergency  Airborne  Command  Post  mission  and  be  operated  and  maintained 
using  existing  assigned  personnel,  interim  base  facilities,  and  contractor  logistics  support.  Upon  completion  of 
Initial  Operational  Test  and  Evaluation,  It  was  concluded  that  the  E-4A  system  could  perform  the  basic  National 
Emergency  Airborne  Command  Post  mission  while  being  operated  and  maintained  as  planned. 

(U)  Initial  Operational  Test  and  Evaluation  of  the  Phase  IB  test  bed  E-4B  aircraft,  conducted  by  the  Air  Force 
Test  and  Evaluation  Center,  began  In  combination  with  Development  Test  and  Evaluation  ground  tests  at  E-Systems  from 
September  to  December  1977.  It  continued  from  January  through  December  1978  as  part  of  the  combined  Development  Test 
and  Evaluation  and  Initial  Operational  Test  and  Evaluation  at  The  Boeing  Company  In  Seattle,  WA.  A  47-day  separate 
Initial  Operational  Test  and  Evaluation  beginning  27  December  1978  at  Offutt  Air  Force  Base,  NE,  followed  the  combined 
Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation  The  separate  Initial  Operational  Test  and 
Evaluation  testing  Included  13  flights  (125.7  hours)  in  the  operational  environment  with  deployments  to  Andrews  Air 
Force  Base,  MD,  (the  National  Emergency  Airborne  Command  Post  forward  operating  base)  for  ground  alert  evaluation  and 
to  Howard  Air  Force  Base,  Canal  Zone,  for  hot  weather  selfsustalned  .ground  alert  evaluation.  During  this  test  period, 
the  E-4B  partlclapted  in  both  a  Joint  Chiefs  of  Staff  POLO  HAT  exercise  and  a  Strategic  Air  Command  GIANT  STAFF 
exercise.  These  exercises  closely  simulated  the  operational  environment,  and  allowed  a  side-by-slde  comparison  with 
currently  operational  aircraft,  the  E-4A  and  EC-135.  During  the  separate  Initial  Operational  Test  and  Evaluation  the 
aircraft  was  operated  and  maintained  by  Air  Force  personnel  from  the  Strategic  Air  Command,  Office  of  the  Joint  Chiefs 
of  Staff,  and  Air  Force  Communications  Command.  The  separate  Initial  Operational  Test  and  Evaluation  was  completed 
on  11  February  1979  with  a  test  flight  that  delivered  the  aircraft  to  Rlrtland  Air  Force  Base,  New  Mexico,  for  start 
of  the  system-level  Electromagnetic  Pulse  Development  Teat  and  Evaluation  at  the  Air  Force  Weapons  Laboratory. 


Budget  Activity:  Strategic  Programs,  #3 

Progran  Element:  # 320I5F,  National  Emergency  Airborne  Command  Post  (E-4) 

(U)  Ttie  Initial  Operational  Test  and  Evaluation  teat  teas  was  composed  of  personnel  from  the  Air  Force  Test  and 
Evaluation  Center,  Air  Force  Logistics  Command,  Air  Force  Systems  Command,  Air  Training  Command,  Air  Force  Communica¬ 
tions  Command,  Strategic  Air  Command,  Office  of  Joint  Chiefs  of  Staff,  Air  Force  Security  Service,  and  the  School  of 
Aerospace  Medicine.  The  operational  mission  requirements  of  both  the  Strategic  Air  Command  and  the  Office  of  Joint 
Chiefs  of  Staf f /National  Emergency  Airborne  Command  Post  served  as  the  basis  for  the  evaluation.  Major  objectives 
were  to  estimate  operational  effectiveness  and  suitability,  and  to  Identify  deficiencies. 

(U)  As  a  result  of  the  Initial  Operational  Test  and  Evaluation,  it  waa  concluded  that  the  E-4B  aircraft  will 
provide  an  Improved  command,  control,  and  communications  capability  for  the  airborne  command  post  missions  of  the 
Joint  Chiefs  of  Staff  and  the  Strategic  Air  Command.  The  test  bed  aircraft,  as  configured  during  Initial  Operational 
Test  and  Evaluation,  demonstrated  satisfactory  operational  effectiveness,  but  was  deficient  in  reliability,  maintain¬ 
ability  and  availability.  Test  results  are  contained  in  the  Advanced  Airborne  Command  Post  (E-AB)  Initial  Operational 
Test  and  Evaluation  Final  Report(S)  dated  November  1979. 

(U)  Operational  deficiencies  were  discovered  in  certain  subsystems  during  the  Initial  Operational  Test  and  Evalua¬ 
tion  phase;  however  extensive  efforts  were  taken  to  correct  these  deficiencies.  Appropriate  fixes  were  Incorporated 
for  the  majority  of  these  problems  during  the  aircraft  refurbishment  phase,  and  resolution  of  any  remaining  problems 
Is  being  accomplished  as  engineering  solutions  are  developed.  In  addition,  several  new  subsystems  were  Installed 
during  this  same  refurbishment  period  to  attain  the  production  configuration.  Following  the  successful  completion  of 
the  postrefurbishment  testing.  Air  Force  Test  and  Evaluation  Center  found  the  operational  effectiveness  to  be  satis¬ 
factory  and  projected  the  operational  suitability  (reliability,  maintainability,  and  availability)  to  be  satisfactory 
based  on  satisfactory  correction  of  several  deficiencies  in  the  suitability  area.  The  E-4B  program  was  presented  at 
Defense  Systems  Acquisition  Review  Council  III  on  1  May  1980.  DSARC  III  on  5  May  1980.  Postrefurblshment  test  results 
are  contained  In  the  Advanced  Airborne  Command  Post  (E-&B)  Initial  Operational  Test  and  Evaluation  Final  Report  Annex 
A  (S)  dated  May  1980.  As  a  result  of  data  obtained  during  the  IOT&E  and  the  EMP  DT&E  testing,  the  overall  survivability 
of  the  E-4B  was  rated  satisfactory.  Test  results  are  contained  In  the  Advanced  Airborne  Command  Post  (E-48)  Initial 
Operational  Test  and  Evaluation  Final  Report  Annex  B  (S)  dated  March  1981. 

(U)  The  E-4B  follow-on  operational  test  and  evaluation  (FOT&E)  was  conducted  by  Headquarters  SAC  and  the 
Organization  of  the  Joint  Chiefs  of  Staff  (OJCS)  NEACP  Advanced  Projects  Office  and  concluded  on  31  August  1981. 

Testing  was  adequate  except  that  the  production  AN/USC-28  satellite  communications  modem  was  not  available  for 
evaluation.  The  production  modem  was  subsequently  Installed  and  testing  was  completed  In  May  1982  with  satisfactory 
results.  During  the  FOT&E  the  reliability  of  low  frequency  and  very  low  frequency  communications  systems  was  deter¬ 
mined  to  be  unsatisfactory.  Subsequent  corrective  actions  have  resolved  the  reliability,  problems.  The  Airborne  Command 
Post  E-&B  Follow-on  Teat  and  Evaluation  Test  Report  was  published  In  March  1982. 
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3.  (U)  System  Characteristics:  The  significant  E-4B  perfornance  objectives  and  demonstrated  performance  are  shown 

below.  All  objectives  were  demonstrated  during  Development  Test  and  Evaluation. 


C  U  >  Operational 

Unrefuled  Time  on  Station  (hours) 

Objective 

12 

Demonstrated 

Performance 

12 

Maximum  Payload  (pounds)  (E-4B) 

150.000 

150,000 

Maximum  Personnel  Complement 

94 

94 

Maximum  Cross  Taxi  Weight  (pounds) 

(E-AB) 

803,000 

803,000 

Maximum  Take-off  Thrust  (pounds) 

201,400 

201,400 

(U)  Technical 

Electrical  Power  (Kilo  Volt  Amperes) 

1200 

1200 

Ultra  High  Frequency  Satellite  Communications  , 

a.  Bandwidth  (Kilo  Hertz) 

b.  Bit  Error  Rate/Bits  Per  Second 

5 

10-3/75 

1 

O 

Super  High  Frequency  Satellite 

Communications  (Bit  Error  Rate/Bits 

Per  Second) 

10-3/75 

10-4/1200 

10-5/2400 

10-3/9600 

10-3/75* 

10-4/1200* 

10-5/2400* 

10-3/9600* 

Command  Radio  Power  (Watts) 

30 

30 

Automatic  Switching  System  Connections 
(Lines) 

111 

111 

Automatic  Digital  Network  Terminal 
(Bit  Error  Rate/Blts  Pet  Second) 

10-5/2400 

10-5/2400* 

Low  Frequency /Very  Low  Frequency 

Power  Output  (Kilo  Watts) 

200 

200* 

*Mccte  or  exceeds  contractural  guarantees 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #  33131F _ _  Title:  Minimum  Essential  Emergency  Communications  Network  (MEECN) 

DOD  Mission  Area:  #333  StTateglc  Communications  Budget  Activity:  #3  Strategic  Programs 


RESOURCES  (PROJECT  LISTING):  ($  In  Thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

41,633 

49,591 

132,294 

81,679 

Continuing 

N/A 

2832 

VLF/LF  Improvements 

28,183 

39,199 

46,043 

54,335 

Continuing 

N/A 

2834 

Groundwave  Emergency  Network 
(GWEN) 

10,000 

8,000 

74,543 

15,476 

0 

108,019 

2833 

Adaptive  High  Frequency 
Communications 

3,450 

2,392 

11,708 

11,868 

27,200 

56,618 

2.  BRIEF  DESCRIPTIONS  OF  ELEMENT  AND  MISSION  NEED:  This  element  is  the  Air  Force  portion  of  a  continuing  program 

supporting  the  Chairman,  Joint  Chiefs  of  Staff,  who  is  responsible  for  delivery  of  decisions  of  the  National  Command 
Authority  In  a  precise  and  timely  manner  to[  Current 

emphasis  is  on  improved  command  and  control  communications  in  the  very-low-frequency,  and  high-frequency  bands  to  Improve 
survivability,  endurability,  and  performance  under  adverse  nuclear  and  jamming  conditions. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 


RDT&E 

45,429 

49,606 

40,053 

N/A 

Continuing 

N/A 

Procurement  (Other) 

- 

- 

89,9  3  5 

N/A 

Continuing 

N/A 

Procurement  (Aircraft) 

- 

- 

- 

- 

Continuing 

N/A 

PE  1 1 142F 

12,500 

14,700 

17,200 

N/A 

PE  11312F 

2,700 

N/A 

l 
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Program  Element:  f 33131F _ Title:  Minimum  Essential  Emergency  Communications  Network  (MKECN) 

DOD  Mission  Area:  #333  Strategic  Communications  Budget  Activity: #3  Strategic  Programs 

(U)  Explanation  of  Differences 

(U)  RDT&E  FY  84:  Project  2832  Increased  by  $18,849  K  due  to  repricing  of  the  miniaturized  receive  terminals 
for  bombers  based  on  better  cost  data.  Also,  Improvements  for  the  trailing  wire  transmit  antenna  were  added  as  a 
result  of  testing  on  the  100  KW  airborne  transmitter  program.  Project  2834  was  Increased  $67,543  K  based  on  an  indepen¬ 
dent  cost  estimate  and  a  better  definition  of  the  operational  requirements.  This  Includes  $4, 000k  transferred  from 
AFSATCOM  (PE  33601)  resulting  from  changes  In  the  satellite  terminal  program  for  Minuteman  launch  control  centers. 
Project  2833  was  Increased  by  $5,849  K  adding  effort  for  high  frequency  antljara  work. 

(U)  Procurement  (Aircraft) 


(U)  FY  82,  FY  83,  FY84:  VLF/LF  Improvements  (Project  2832)  was  reduced  by  $7,100  K,  14,700  K, 
and  19,900  K  in  FY  82,  FY  83,  and  FY  84  respectively  because  the  100  KW  airborne  transmitter  did  not  begin  production. 

(U)  Procurement  (Other) 

(U)  FY  84:  GWEN  (Project  2834)  was  reduced  by  $89,935  K  because  of  a  realignment  of  development  and 
production. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  Thousands) 


FY  1982 

FY  1983 

Actual 

Estimate 

Procurement  (Other) 

0 

0 

Procurement  (Aircraft) 

PEI  131 2F 

- 

- 

PEU142F 

5,400 

- 

PE32I05F 

- 

- 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

0 

70,065  V 

Continuing 

N/A 

- 

5,600 

Continuing 

N/A 

- 

- 

Continuing 

N/A 

- 

500 

Continuing 

N/A 

V  Contains  both  equipment  and  lntial  spares. 

5.  (U)  RELATED  ACTIVITIES:  Modifications  to  ground  and  airborne  systems  resulting  from  Improvements  developed  under 

this  program  are  funded  in  several  program  elements  Including  PE  11142F,  KC-135  Squadrons,  PE11312F,  Post  Attack 
Command  And  Control  System,  and  PE  32105F,  National  Emergency  Airborne  Command  Post. 
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Program  Element:  I33131F _  Title:  Minimum  Essential  Emergency  Communications  Network  (MEECN) 

DOD  Mission  Area:  #333  Strategic  Communications  Budget  Activity:  13  Strategic  Programs _ 

6.  (U)  WORK  PEKFOfflED  BY:  Primary  contractors  are  Westlnghouse  Electric  Corporation,  Defense  and  Electronic  Systems 
Center,  Baltimore,  Maryland  ( Jam-realstant  modulators/demodualtors  and  hlgh-power  ( 100-kilowatt )  airborne  transmitter 
for  EC-133  aircraft);  Spears  Associates,  Norwood,  Massachusetts  (horizontally  polarized  airborne  receive  antenna); 
Sonlcraft,  Incorporated ,  Chicago,  Illinois  (diversity  reception  equipment);  Analytical  Systems  Engineering  Corpor¬ 
ation,  Burlington,  Massachusetts  (system  engineering  support);  and  RAD  Associates,  Marina  Del  Ray,  CA  (Groundwave 
Emergency  Network).  Electronic  Systems  Division  located  at  Hanscom  Air  Force  Base,  Massachusetts,  has  managerial 
responsibility  for  the  Research,  Development,  Test,  and  Evaluation,  with  support  from  the  Rome  Air  Development  Center, 

Air  Force  logistics  Command,  Strategic  Air  Command,  and  other  Air  Force  major  commands. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  84: 

A.  (U)  Project:  2833,  Adaptive  High  Frequency  (HF)  Communications:  The  adaptive  HF  program  will  develop  a  new 
generation  of  military  HF  radios  and  Implement  state-of-the-art  advances  In  HF  systems  to  provide  communications  In 
nuclear  and  jamming  environments.  liF  radio  provides  an  economical  means  for  long  haul  and  airborne  command  and  control 
for  a  large  majority  of  military  forces.  HF  Improvements  are  needed  to  ensure  connectivity  under  the  degraded  condi¬ 
tions  expected  during  a  nuclear  conflict.  The  program  need  Is  based  on  validated  operational  requirements  written  by 
the  Strategic  Air  Command,  the  Military  Airlift  Command,  and  the  Joint  Chiefs  of  Staff.  In  FY  82,  adaptive  HF  concept 
(including  automatic  frequency  monitoring  and  call  Initiation)  were  demonstrated.  System  design,  modification  design 
requirements,  and  testing  will  continue  In  FY  83  and  FY  84.  Production  should  begin  In  FY  83. 

/ 

8.  (U)  PROJECT  OVER  $10  HiLLION  IN  FY  84: 

(U)  Project:  2832,  VLF/LF  Improvements 

A.  Project  Description:  The  Minimum  Essential  Emergency  Communications  Network  consists  of  systems  speci¬ 

fically  designed  tof 

j  Communications  In  the  very-low- 

frequency  and  low-frequency  regions  of  the  specturm  have  attributes  useful  In  strategic  communications.  These  Include 
low  ambient  propagation  loss,  significant  penetration  of  sea  water,  and  relatively  good  performance  in  a  nuclear  disturbed 
environment.  This  project  consists  of  improvements  to  our  existing  very-low  frequency/low-frequency  communications 
system  to  extend  range.  Improve  resistance  to  jamming  and  nuclear  effects,  and  Increase  message  accuracy  at  all  ranges. 

The  system  consists  of  (1)  airborne  transmitters  and  receivers  In  EC-133  and  E-4  airborne  command  post  aircraft;  (2) 
transmitters  and  receivers  at  fixed  ground  locations  In  Silver  Creek,  Nebraska,  and  at  Hawes,  California;  and  (3) 
receivers  at  Strategic  Air  Command  wing  command  posts,  lntercontlnentlal  ballistic  missile  launch  control  centers,  and 
northern  area  radio  relay  sites.  The  system  Improvements  are  based  upon  validated  requirements  of  the  Strategic  Air 
Command  and  the  other  Single  Integrated  Operational  Plan  Commanders-ln-Chlef,  system  deficiencies  as  reported  by  the 
Defense  Communications  Agency,  and  priorities  of  the  Joint  Chiefs  of  Staff. 
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Program  Element::  /  331 3 1 F _ _  Title:  Minimum  Essential  Emergency  Communications  Network  (MEECN) 

D00  Mission  Area:  1333  Strategic  Communications  Budget  Activity:  #3  Strategic  Programs _ 

B.  (U)  Program  Accomplishments  and  Future  Efforta: 

(1)  (U)  FY  1982  Accomplishment 8 i  Development  and  testing  wee  completed  for  the  horlzontUlly  polarized  airborne 

receive  antenna.  Production  and  Installation  was  begun  via  an  aircraft  modlf lcatlon  contract.  Development  of  the 

lOOkw  airborne  transmitter  was  completed  but  testing  was  stopped  due  to  failures  In  the  aircraft  transmit  antenna  system. 
(The  antenna  was  not  part  of  the  development  program.)  An  Investigation  of  alternative  antenna  solutions  was  Initiated. 
Full  scale  development  contract  on  the  diversity  reception  equipment  was  awarded  In  June  82.  Source  selection  for  the 
Miniaturized  Receive  Terminals  for  bombers  began  in  June  82. 

(2)  (U)  FY  1983  Program:  The  Systems  Requirements  Review  for  the  Diversity  Reception  Equipment  was  held  in 
November  82.  Full  scale  development  will  continue  In  FY  83  with  the  System  Design  Review  and  Preliminary  Design  Review 
scheduled  In  FY83.  Contract  award  for  the  validation  phase  of  the  Miniaturized  Receive  Terminal  Is  anticipated  In  Jan¬ 
uary  83.  Solutions  for  the  transmitter  antenna  problems  are  expected  In  March  83  followed  by  a  request  for  proposal 
for  a  new  antenna  system.  A  preliminary  study  for  a  replacement  printer  will  also  be  accomplished. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  request  Includes  funds  to  continue 
development  of  the  upgrades  to  our  current  Survlvable  Low  Frequency  Communication  System  (487L).  Full  scale  development 
will  continue  for  the  Diversity  Reception  Equipment  (DRE)  with  the  critical  design  review  scheduled  this  year.  The 
Miniaturized  Receive  Terminal  (MRT)  validation  design  will  be  continued  and  testing  will  begin.  Full  scale  development 
for  an  Improved  trailing  wire  airborne  transmit  antenna  will  begin.  (This  Includes  any  necessary  retrofits  the  lOOkw 
transmitter.)  The  cost  estimate  for  DRE  are  based  on  the  contractor  proposal  while  estimates  for  MRT  and  the  Improved 
antenna  are  based  on  Independent  cost  estimates  done  by  HQ  Electronics  System  Division.  Estimates  are  based  on  com¬ 
petitive  procurements. 

(4)  (U)  Program  to  Completion:  The  development  programs  will  be  completed  for  the  DRE  (FY86),  MRT  (FY86),  and 
improved  transmit  antenna  (FY86).  These  programs  will  then  transition  Into  production.  However,  this  Is  a  continuing 
program  which  must  assure  that  a  high  probability  of  successful  communications  to  strategic  forces  is  maintained  as  the 
threat  to  such  communications  evolves. 

C .  ( II )  Major  Milestones: 


Milestones 

Date 

A.  100  KW  Airborne  Transmitter 

-  Contract  Award 

Oct  79 

-  Development  Complete 

Nov  82 

i 
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Program  Element:  f 331 3 IF _  Title: 

DOD  Mission  Area:  >333  Strategic  Communications 


Minimum  Essential  Emergency  Communications  Network  (MEECN) 
Budget  Activity:  >3  Strategic  Programs _ 


B.  Horizontal  Polorlzed  Airborne  Receive  Antenna  Contract  Award 

-  Development  Contract  Award 

-  Production  Contract  Award 

-  FOC 


Jul  80 
Aug  82 
FY  84 


C.  Diversity  Reception  Equipment 

-  Development  Contract  Award 

-  Production  Contract  Award 

-  FOC 


Jun  82 
Mar  86 
FY  90 


D.  Miniaturized  Receive  Terminals 


-  Validation  Contract  Award  Jan  83 

-  Development  Contract  Award  Feb  85 

-  Production  Contract  Award  Dec  86 

-  FOC  FY  90 


E.  Improved  Trailing  Hire  Airborne  Transmit  Antenna 

-  Development  Contract  Award 

-  Production  Contract  Award 

-  FOC 


Nov  84 
Jun  87 
FY  89 


9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  84: 

(U)  Project:  2834,  Croundwave  Emergency  Network 


A.  Project  Description:  The  Minimum  Essential  Emergency  Communications  Network  consists  of  systems 

speclflclally  deslgnedtoy 


,  Communications  in 

the  low-frequency  region  of  the  spectrum  have  attributes  useful  in  strategic  communications.  These  include  low  ambient 
propagation  loss  and  relatively  good  performance  in  a  nuclear  disturbed  environment.  This  project  will  define,  develop, 
test,  and  deploy  a  proliferated  groundwave  communications  system.  The  purpose  of  this  system  is  to  provide  US  strategic 
forces  with  the  ability  to  maintain  critical  CONUS  long  range  command  and  control  communications  connectivity  despite 
disruptions  Induced  by  physical  damage  as  well  as  ionospheric  disturbances  caused  by  nuclear  detonations.  Survivability 
for  this  system  is  provided  primarily  by  proliferated  relay  nodes,  using  unmanned,  EMP-h'ardened ,  Jam-resistant,  ground- 
wave  radio  equipment.  Strategic  force  commanders  and  units  (equipped  with  EMP-hardened ,  jam-resistant,  secure  radio 
equipment)  Interact  with  nearby  relay  nodes  for  participation  in  the  overall  network.  The  Groundwave  Emergency  Network 
program  will  be  structured  to  provide  survivable  and  enduring  connectivity^ 

Jto  CONUS  commanders,  bomber  and  tanker  forces. 


and  missile  launch  control  centers. 
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Program  Element:  I33131P _  Title; 

DOD  Mission  Area:  #333  Strategic  Communications 


Minimum  Essential  Emergency  Communications  Network  (MEECN) 
Budget  Activity:  >3  Strategic  Programs _ 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FT  82  Accoepllshaents:  A  contract  was  awarded  in  June  for  a  nine  station  network  for  proof  of 
concept  and  development  of  software  potocols,  user  Interfaces,  and  EMP  hardening  techniques.  Network  hardware  and  soft¬ 
ware  design  was  begun.  This  phase  is  called  the  Initial  Connectivity  Capability  (ICC).  As  a  result  of  the  decision  to 
cancel  the  satellite  terminal  program  for  the  missile  launch  control  centers  (LCC),  CWEN  terminal  installation  in  LCCs 
will  be  accelerated  to  provide  an  alternate  sieans  of  survlvable  connectivity. 

(2)  (U)  FT  1983  Program:  Design  for  the  Initial  Connectivity  Capability  will  be  completed  in  January 
and  installation  will  begin  in  June  and  completed  by  September.  Full  scale  development  for  the  operational  network  will 
begin  in  February  with  two  contractors.  Each  design  will  be  evaluated  and  one  will  be  selected  by  September  for  fabri¬ 
cation  and  deployment.  The  initial  operational  network  consisting  of  approximately  AS  stations  is  called  the  Thin  Line 
Connectivity  Capability. 

(3)  (U)  FY  198A  Planned  Program  and  Baals  for  FY  198A  RPT&E  Request:  This  request  Includes  funds  for 
fabrication  and  deployment  of  the  prototype  Thin  Line  Connectivity  Capability  network  providing  EMP  hardened  connectivity 
between  warning  sites,  major  command  centers  and  bomber,  tanker,  and  missile  control  centers.  Network  Interfaces  for 
airborne  command  post  aircraft  will  also  be  developed.  Budget  figures  are  based  on  an  Independent  cost  estimate  done  by 
Hq  Electronics  System  Division  for  a  competitive  procurement. 

/ 

(4)  (U)  Program  to  Completion:  The  prototype  network  will  be  completed  by  December  84  and  testing  will  be 
accomplished  between  January  and  March  1983.  Production  will  begin  in  April  and  continue  through  FY  89.  Approximately 
300  stations  will  ultimately  be  deployed. 

C.  (0)  Major  Milestones: 


Milestones 


A.  Initial  Connectivity  Capability 

-  Contract  Award 

-  Installation 

-  Test  Complete 

B.  Thin  Line  Connectivity  Capability  Contract  Award 

-  Contract  Award 

-  Design  Complete 

-  Development  Complete 

-  IOC 

-  FOC 


Jun  82 
Jun  83 
Dec  83 


Feb  83 
Sep  83 
Dec  84 
Mar  85 
FY  89 


t 


fy  19BH  rutae  descriptive  sufhary 


PROGRAM  ELEMENT:  #33152  F  TITLE:  WWMCCS  I  ({FORMATION  SYSTEM 

DOD  MISSION  AREA:  391  STRATEGIC  PROGRAMS  BUDGET  ACTIVITY:  3.  STRATEGIC  PROGRAMS 

1.  (U)  RESOURCES  ($  IN  THOUSANDS) 


FY  1982 

FI  1983 

FY  1989 

FT  1985 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM 

0 

5,000 

25,257 

35,392 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  PE  includes  manpower  authorizations,  peculiar  and  common  sup¬ 

port  equipment,  necessary  facilities  and  the  associated  costs  for  resources  directly  associated  with  planning, 
assigning,  developing,  procuring,  leasing,  programing,  operating  and  maintaining  Automated  Data  Processing  (ADP) 
systems  for  the  World  Wide  Military  Comnand  A  Control  System  (WWMCCS)  Information  System  (WIS) .  The  existing  WWMCCS  ADP 
System,  which  was  acquired  In  the  early  1970s,  Is  rapidly  becoming  obsolete  and  increasingly  difficult  and  uneconomical 
to  maintain  and  operate.  Modernization  of  the  current  ADP  capabilities  is  needed  to  provide  a  responsive  command  and 
control  system  for  the  National  Command  Authority,  the  Joint  Chiefs  of  Staff  (JCS)  and  the  Commanders  in  Chief  fCINCs) 
and  subordinate  commands.  ' 

3.  (u)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUWARY:  (♦  IN  THOUSANDS) 


RDTAE 

0 

8,366 

7,287 

N/A 

Continuing 

N/A 

PRO  C 

N/A 

N/A 

N/A 

(U)  OTHER  APPROPRIATION  FUNDS: 

OAM 

N/A 

9,075 

8,738 

12,386  * 

Continuing 

N/A 

MILCON 

N/A 

0 

0 

0 

990 

990 

PROCUREMENT 

N/A 

0 

0 

5,779 

Continuing 

N/A 

5.  (U)  RELATED  ACTIVITIES:  PEs  11313F,  91891F,  33151F  fund  the  current  WWMCCS  ADP  system  within  the  AF.  PE  33152F 
Includes  funds  to  support  the  WIS  transition  at  AF  sites,  will  fund  for  the  procurement  oT  all  WIS  ADP  for  the  AF  In  the 
1986-1990  time  frame  and  also  for  the  development  of  the  Joint  portions  of  the  WIS.  PE  33152N  lnoludes  RAD  funds  that  will 
also  be  used  to  fund  the  JPM  program  (8,600  In  FY  89  and  19,600  in  FY  85).  PE  33152A  also  Includes  RAD  funds  for  the  same 
purpose  (9,800  in  FY  89  and  16,700  in  FY  85). 


6.  (U)  WORE  PERFORMED  BY:  The  WIS  Joint  Program  Manager  (JPM)  Is  responsible  for  this  program  and  directs  the  precur¬ 
sor  efrort  described  in  paragraph  7.  The  Air  Force  Systems  Command,  Electronlo  Systems  Division  Is  responsible  for  the 
development  and  acquisition  of  WIS  hardware  and  software.  The  primary  contractors  for  the  FY  1982  program  are  shown. 


■if 


< 


4 
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There  were  an  additional  8  contractors  in  FT  1982.  The  total  contracted  effort  for  the  13  oontraotors  in  FT  82  for  the  WIS 
Modernization  was  $6.2  Million.  The  FT  1982  contraota  were  principally  for  the  tranation  preouraora  (proof -of -conoept  deve- 
lopMent  activities  and  preplanned  product  laprovenent  efforts).  Funding  for  these  contracts  was  provided  from  DCA. 


NAME 


LOCATION 


Teledyne  Brown 
TRW 

Loglcon 

SAI 

Tanden 


Rockville,  MD 
Arlington,  VA 
Roaalyn,  VA 
McLean,  VA 
Falla  Church,  VA 


7.  (U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS:  There  are  no  separate  projects  in  this  prograM.  Differences  from 
the  1983  Descriptive  Summary  reflect  the  establishment  of  a  Joint  Program  Manager  for  WIS;  other  FY  82  accomplishments 
are  described  in  paragraph  7B.  The  funding  profiles  for  FT  83-85  will  not  provide  adequate  funds  to  complete  the 
program  described  below.  Internal  OSD  program  budget  decisions  are  being  effected  at  more  than  three  times  the  FY  83 
amount,  more  than  six  times  the  FY  89  amount  and  more  than  ten  times  the  FY  85  amount. 


A.  (U)  Program  Description;  WIS  is  a  multi-phased,  multi-contract  program  designed  to  modernize  the  software  and 
hardware  of  the  current  WUMCCS  ADP  System.  The  program  includes  the  transition  from  current  VWMCCS  ADP  to  the  new  WIS 
stressing  the  modernization  of  software  first.  The  use  of  multiple  contracts  will  provide  a  competitive  environment 
with  bullt-ln  checks  and  balances  to  strive  for  maximum  competition  at  the  least  cost  to  the  government.  The  program  pro¬ 
vides  for  the  modernization  of  the  WWMCCS  ADP  for  all  Services  and  the  Defense  Coanunlcatlons  Agency  and  Defense  Nuclear 
Agency.  The  program  began  with  RAD  transition  precursors  efforts  with  the  goal  of  reducing  downstream  technical, 
schedule,  and  cost  risks,  and  providing  modernized  facilities. 

B.  (U)  FY  1982  Accomplishments:  The  JCS  recommendation  for  a  Joint  Program  Manager  for  WIS  was  approved  by  the 
Deputy  Secretary  of  Defense  who  designated  the  Chief  of  Staff,  Air  Force  as  the  WIS  Executive  Agent.  The  USAF 
established  a  Joint  Program  Management  Office  and  a  System  Program  Office  to  design,  develop  and  manage  the  implemen¬ 
tation  of  WIS  in  response  to  JCS  validated  requirements.  A  plan  for  WIS  modernization  was  provided  to  Congress  and  par¬ 
ticipating  operational  commanders.  In  concert  with  this  report,  near-term  improvements  to  the  current  system  and 
proof -of -concept  development  activities  and  preplanned  product  Improvement  efforts  called  transition  precursors  have 
been  Initiated  by  the  JPM  to  enhance  the  connectivity,  survivability  and  security  of  WIS, 

C.  (U)  FY  1983  Program:  The  thrust  of  the  1983  program  Is  to  award  an  integration  contract  and  to  continue  the 

transition  precursor  effort.  The  Integration  contractor's  work  will  begin  In  FY  1983  and  continue  Into  FY  1989.  His 
tasks  In  FY  83  will  Include  building  a  work  force  of  over  100  people  for  the  first  27  months  of  this  contract  and 
beginning  the  preparation  and  maintenance  of  a  detailed  definition  of  WIS,  development  of  a  site  Installation  and 
Integration  plan,  definition  of  a  security  approach  and  planning  for  the  establishment  of  a  Development  Evaluation 
Facility  (DEF).  A  prototype  Automated  Message  Handling  (Am)  system  is  being  Installed  at  the  U.S.  Redlness  Conmand 
site.  Prototype  work  in  the  area  of  computer  security  is  being  Initiated  at  U.S.  Army  Forces  Couaand  Headquarters. 
Demonstration  of  the  WIS  Local  Area  Network  (LAN)  architecture  is  being  conducted  on  a  network  at  the  DCA-Reston  testbed 
facility.  i.-  1 

38$  "  •  "  ' 


(3)  (0)  FY  1984  Planned  Program  and  Basla  for  FY  1984  RDT&E  Request;  In  Fiscal  Year  198*1,  the  WIS  Modernization 
progran  will  center  on  work  performed  under  three  contracts  -  the  Integration  contract,  conwn  user  contract  and  contract 
for  Independent  verification  and  validation  (IVAV)  of  software  and  hardware  development .  In  addition,  the  precursor 
effort  will  continue.  The  integration  contractor's  tasks  will  oontinue  to  include  the  Identification  and  Initial  Imple¬ 
mentation  for  software  development  tools  and  methodologies.  The  common  user  oontraet  will  develop  oonmon  user  software 
and  local  area  network  interface.  The  IVSV  contract  will  build  a  configuration  management  system  and  develop  criteria 
for  verification  and  validation  of  software  and  hardware.  Precursor  efforts,  in  distributed  processing,  relational  data 
structures,  automated  software  documentation,  software  engineering  as  an  organisational  prooeas  using  the  Distributed 
Software  Engineer  Control  Process,  and  machine  independent  software  using  the  DOD  Ada  oomputer  language  will  oonverge  to 
provide  a  prototype  multi-node  modernized  Joint  Deployment  System  for  planning  and  executing  the  movement  of  conven¬ 
tional  forces.  Successful  completion  of  these  projects  will  validate  concepts  designed  to  reduce  the  cost,  schedule, 
and  technical  risk  of  the  remaining  program.  The  program  Is  currently  in  the  demonstration  and  validation  stage  and  the 
results  will  be  consolidated  prior  to  a  DSARC  II  in  mid  FY  84. 

The  cost  estimate  used  for  this  program  is  a  parametric  preliminary  estimate.  The  data  available  for  that  estimate 
were  accurate  but  the  baseline  cost  estimate  to  be  completed  In  FY  1983  will  use  additional  data  and  more  specific  para¬ 
meters  for  the  WIS  program.  The  estimate  reported  to  the  Congress  in  July  1982  Is  based  on  multiyear  development  and 
procurement.  The  last  comprehensive  review  of •  the  estimate  was  made  In  July  1982. 

(4)  (0)  Program  to  Completion;  The  anticipated  program  go-ahead  decision  of  DSARC  II  will  result  in  follow-on 
contracts  with  both  the  Integration  and  Conmon  User  contractors  for  engineering  development  based  on  proven  concepts. 

Major  software  modernization  efrorta  will  be  started.  The  formal  Request  for  Proposal  for  the  Joint  Mission  Contract 
(responsible  for  all  Jointly  acquired  hardware)  will  be  released.  Training  on  the  use  of  transition  phase  facilities  will 
begin.  All  modernization  of  software  will  be  completed.  The  Joint  Mission  Standard  hardware  will  be  selected.  The 
completed  system  will  be  deployed.  Training  on  new  systems  and  facilities  will  be  accomplished. 


C.  Major  Milestones: 


Milestones  ‘  Dates 


A.  Local  Area  Network  Demonstration  Start  Jan  1983 

B.  WIS  Security  Prototype  Jan  1983 

C.  WIS  Auto  Message  Handling  Prototype  Deployment  Apr  1983 

D.  Integration  Contract  Award  Jul  1983 

E.  Common  User  Contract  Award  Nov  1983 

F .  Independent  Verification  and  Validation  Contract  Award  Jun  1984 

0.  Selection  of  Joint  Mission  Standard  Hardware  Apr  1986 

H.  Joint  Mission  Hardware  Contract  Award  Jun  1986 


FY  198*  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  33601F 

DoD  Mission  Area:  1333  -  Strategic  Communications 


Title:  Air  Force  Satellite  Communications  (AFSATCOH)  System 
Budget  Activity:  13  -  Strategic  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  In  thousands) 


Additional 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

to 

Coapletlon 

Estimated 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

79,201 

46,129 

188,552 

169,553 

Continuing 

Not  Applicable 

2*78 

Air  Force  Satellite 

Communications 

79,201 

*6,129 

186,552 

169,553 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  consolidates  the  development  of  the  ground  and 

aircraft  satellite  communications  terminals  needed  for  operation  with  the  AFSATCOM  and  MILSTAR  satellite  systems 
to  satisfy  critical  needs  of  the  National  Command  Authorities  and  the  military  Commandera-ln-Chlef  for  reliable, 
worldwide  communications  for  command  and  control  of  the  strategic  nuclear  forces  and  other  high  priority  users. 


3.  (U)  COMPARISON  WITH  FY  83  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


50,901  29,9*5 

26,600  31,500 

10,4*8  67,2*0 

(U)  Explanation  of  funding  differences: 

A.  (U)  RDT&E 


Research,  Development,  Test 

and  Evaluation  80,11* 

Procurement  (Missile)  0 

Procurement  (Other)  14,A*8 


Continuing 

Continuing 

Continuing 


Not  Applicable 
Not  Applicable 
Not  Applicable 


FY  1982  -  After  an  exhaustive  review  within  the  Air  Force,"  the  planned  Super  High  Frequency  (SHF)  Upgrade 
for  the  missile  launch  control  center  satellite  terminals  was  cancelled.  Development  (and  procurement)  funds  were 
reallocated  to  Initiate  development  of  a  (MILSTAR)  Extremely  High  Frequency  (EHF )  receive  capability  at  the  launch 
control  centers.  The  difference  shown  resulted  primarily  from  this  reallocation  and  more  refined  cost  estimates. 


FY  1983  -  Changes  resulted  from  Congressional  reductions  to  overall  Air  Force. R&D  program,  reallocations 
to  accomplish  the  changes  described  above  and  redistribution  to  other  high  priority  Air  Force  programs. 


THIS  PAGE  UNCLASSIFIED 


vr 


388 


U  2^0 


I 


( 


Prograa  Eleaent  :  f 33601F 

DoD  Mission  Area:  f  333  -  Strategic  Communications 


Title:  Air  Force  Satellite  Communications  (AFSATCOH)  System 

Budget  Activity:  /  3  -  Strategic  Program 


FY  1984  -  Funds  were  reallocated  within  the  prograa  eleaent  to  accomodate  the  above  changes.  In  addition, 
soae  funds  were  transferred  to  PI  331 31F  to  accelerate  the  Cround  Wave  Eaergency  Network  prograa  for  the  alsslle  launch 
control  centers.  The  aoat  significant  change  was  the  transfer  of  all  developaent  (and  procureaent)  funds  for  Air 
Force  MILSTAR  terminals  to  the  AFSATCOH  Prograa  Eleaent  beginning  In  FY  1984.  Further  details  regarding  this  transfer 
are  contained  In  paragraph  SB. 

B.  (U)  Missile  Procureaent 

FY  1982/83/84  -  Differences  resulted  from  revised  Inflation  lndlcas. 

C.  (U)  Other  Procureaent 

FY  1982  -  The  changes  reaulted  froa  the  withdrawal  of  funds  as  directed  by  the  Deputy  Secretary  of  Defense 
for  a  higher  priority  special  project  and  the  restructuring  of  the  planned  terminal  upgrade  prograa. 

FY  1983  -  Differences  reaulted  froa  revised  inflation  Indices. 

FY  1984  -  Production  funds  for  the  Super  High  Frequency  (SHF)  Upgrade  for  the  alsslle  launch  control  center 
terminals  were  deleted. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

FY  1982 
Actual 

Procureaent  (Missile)  0 

Quantities  (Satellite  Transponders)  0 

Procureaent  (Other)  (Includes  Initial  spares)  9,243 

Quantities  (Teralnals/Teralnal  Modifications*)  5 


FY  1983 
Estimate 

28,400 

0 

10,307 

8 


Total 

FY  1984  FY  1985  Additional  Estimated 

Estimate  Estimate  To  Completion  Cost 


30,693 

1 


13,994  Continuing  Not  Applicable 
1 


81.060 

34/224* 


Continuing  Not  Applicable 


Program  Element:  I33601F  Title:  Air  Force  Satellite  Communication*  (SATCOH)  System 

DoD  Mlaelon  Area:  #  333  -  Strategic  Communications  Budget  Activity:  >  3  -  Strategic  PrograrniT 

5.  (U)  RELATED  ACTIVITIES:  Procurement  of  aircraft  terminate  and  planned  upgrades  are  funded  In  the  weapons  system 
programs.  Approved  Air  Force  users  Include  the  following  program  elements:  11113F,  B —52 ;  11126F,  B-1B;  11142P,  RC-135; 
11312F.  EC-135;  11115F,  FB-111;  32015F,  E-4;  27222F,  KC-10A;  and  U213F,  Hlnuteman  Launch  Control  Centers.  The  AFSATCOM 
program  also  Is  a  supporting  system  for  the  overall  Minimum  Essential  Emergency  Communications  (ME ECU)  System,  33131F. 
The  Hlnuteman  Intercontinental  Ballistic  Missile  program  will  Integrate  the  satellite  terminals  Into  the  launch  control 
facilities.  Additional  users  Include  the  Navy  TACAMO  Program  and  Army  Nuclear  Weapons  Storage  Sites.  Program  Element 
33603F,  MtLSTAR,  will  develop  and  acquire  the  next  generation  satellite  communications  system.  Funds  for  spacecraft 

and  related  development  and  production  are  contained  In  Program  Element  33603F.  Funds  for  development  and  acquisition 
of  MILSTAR  terminals  for  the  Air  Force  have  been  transferred  to  the  AFSATCOM  Program  Element.  Program  Element  33110F, 
Defense  Satellite  Communications  System  (DSCS)  funds  host  spacecraft  and  will  fund  and  procure  the  single  channel 
transponders  beginning  in  FY  1982.  The  Satellite  Data  System,  Program  Element  35158F,  and  Program  Element  33109N, 

Navy  Satellite  Communications,  are  the  major  satellite  systems  hosting  Air  Force  Satellite  Communication  System 
transponders.  Additional  Fleet  Satellite  Communications  satellites  are  programmed  in  PE  33109N. 

6.  (II)  WORK  PERFORMED  BY:  The  Air  Force  Satellite  Communications  System  Is  managed  by  the  Space  Division,  Los  Angeles 
Air  Force  Station,  CA.  Support  facilities  Include  the  Camp  Parks,  CA,  Satellite  Test  Facility.  The  transponders  on  the 
Satellite  Data  System  are  built  by  Hughes  Aircraft  Company,  EL  Segundo,  CA,  and  on  the  Fli et  Satellite  Communications 
System  by  TRW  INC,  Redondo  Beach,  CA.  The  terminal  development/productlon  is  managed  by  the  Electronics  Systems 
Division,  Hanscom  AFB ,  MA.  Terminal  development  was  conducted  by  the  Collins  Telecommunications  Products  Division  of 
Rockwell  International,  Cedar  Rapids,  XA.  Terminal  production  is  /managed  by  the  Collins  Communications  Systems 
Division  of  Rockwell  International,  Newport  Beach,  CA.  System  modems  are  produced  by  the  Llnkablt  Corp,  La  Jolla,  CA. 
The  single  channel  transponders  that  will  be  deployed  on  the  Defense  Satellite  Communications  System  spacecraft  were 
developed  by  General  Electric,  Valley  Forge,  PA.  The  ground-based  terminal  equipment  used  for  communications  through 
the  single  channel  transponders  Is  being  produced  by  Stanford  Telecomunlcatlons ,  Inc.,  Sunnyvale,  CA.  Federal  Contract 
Research  Center  support  la  provided  by  the  Aerospace  Corporation,  Loa  Angeles,  CA;  MITRE  Corporation,  Bedford,  MA  and 
Lincoln  Laboratory,  Lexington,  MA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  t  2478  -  Air  Force  Satellite  Communications  (AFSATCOM)  System  (single  project  In  program  element) 

A.  (0)  Project  Description:  The  Air  Force  Satellite  Communications  (AFSATCOM)  System  is  a  satellite-based, 
operational,  Ultra-High  Frequency  (UHF )  system  that  provides  command  and  control  communications  for  the  National  Command 
Authority,  the  Joint  Chlefa  of  Staff,  Commanders-ln-Chlef  of  the  US  nuclear  forces  and  other  selected  high  priority 
users.  The  satellites  used  In  the  AFSATCOM  system  arc  multi-mission  satellites  and  support  other  missions  besides 
AFSATCOM.  These  non-dedlcated  satellites  Include  Fleet  Satellite  Communications  System  satellites  In  geostationary 
orbits.  Satellite  Data  System  satellites  In  high  Inclined  polar  orbits,  and  other  classified  host  spacecraft. 
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Program  Element:  I33601F  Title:  Air  Force  Satellite  Communications  (AFSATCOM)  System 

DoD  Mission  Area:  <  333  -  Strategic  Communications  Budget  Activity:  #  3  -  Strategic  Programs 

Together,  these  satellites  provide  communications  for  users  In  the  entire  northern  hemisphere  and  to  70  degrees  south 
latitude  In  the  southern  hemisphere.  Terminals  are  Installed  In  or  are  programmed  for  strategic  bombers,  airborne  and 
ground  command  centers,  Mlnuteman  missile  launch  control  centers,  reconnaissance  aircraft,  nuclear  weapons  storage 
sites  (Army  funded)  and  In  Navy  aircraft  (TACAMO)  providing  communications  connectivity  to  the  submarine  fleet  (Navy 
funded).  Single  channel  transponders  are  being  developed  and  produced  to  provide  Increased  system  survivability  and 
will  be  Installed  on  Defense  Satellite  Communications  System  (DSCS  III)  and  Satellite  Data  System  satellites.  Terminal 
improvements  are  planned  which  will  not  only  enhance  performance  In  the  presence  of  jamming  and  provide  service  to 
more  users  on  existing  channels  but  will  also  provide  the  means  for  a  smooth  transition  to  MILSTAR  with  minimal 
interruption  in  service  to  the  operational  users. 

B.  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments:  Installation  of  terminals  in  strategic  bomber  and  reconnaissance  aircraft, 
missile  launch  control  centers,  and  airborne /ground  command  centers  has  continued.  As  of  31  December  1982,  over  400 
terminals  have  been  Installed.  Development  of  the  single  channel  transponder  (SCT)  has  continued  and  will  provide 
increased  electromagnetic  and  physical  survivability  for  Emergency  Action  Message  dissemination.  Development  and  testing 
of  the  ground-based  equipment  required  for  communications  via  the  SCT  was  completed  and  the  production  contract  was 
awarded  In  September  1982.  Development  was  initiated  for  system  control  and  monitoring  equipment  required  for  more 
effective  management  of  the  various  networks  and  to  Identify  unauthorized  users  of  the  satellites.  A  comprehensive 

and  exhaustive  review  of  the  previously  planned  terminal  upgrade  programs  was  Initiated  to  Insure  that  these  upgrades 
provide  for  an  operationally  acceptable  and  cost  effective  transition  to  the  MILSTAR  satellite  system.  Participants 
In  this  process  Included  the  developing  commands,  using  commands,  Hq  USAF ,  the  Joint  Staff,  and  the  OSD  staff.  As  a 
result  of  this  review,  the  following  direction  and  guidance  was  Issued  from  Hq  USAF:(1)  the  Super  High  Frequency  (SHF) 
upgrade  for  the  missile  launch  control  center  (LCC)  terminals  will  be  cancelled  resulting  In  a  savings  of  approximately 
$  150  million,  (2)  the  Ground  Wave  Emergency  Network  (GWEN)  program  funded  in  PE  33 1 3 lFl 

,J  (3)  a  concept  validation 

effort  will  be  Initiated  for  a  MILSTAR  Extremely  High  Frequency  (EHF)  receive  capability  In  the  LCC's,  and  (4)  the 
planned  anti-jam  terminal  Improvements  will  be  restructured  and  more  closely  integrated  with  MILSTAR  terminal 
development  to  Insure  an  orderly  transition  to  the  MILSTAR  satellite  system.  Congress  added  RDT&E  funds  to  the  AFSATCOM 
Progrsm  Element  In  FY  1982  for  MILSTAR  development  since,  at  that  time,  no  MILSTAR  program  element  existed.  In  FY  1982, 
multiple  contracts  were  awarded  for  concept  validation  of:  (I)  MILSTAR  spacecraft  bus,  (2)  MILSTAR  spacecraft  payload, 
and  (3)  MILSTAR  terminals. 

(2)  FY  1983  Program:  Installation  of  terminals  In  strategic  bombers,  reconnaissance  aircraft,  missile 
launch  control  centers  (LCC),  and  ground/airborne  command  centers  will  continue.  Full  Operational  Capability  (FOC)  for 
AFSATCOM  Is  scheduled  to  be  achieved  In  December  1983.  Development  of  the  system  control  and  monitoring  equipment  will 
be  completed  and  production  will  begin.  Production  will  be  initiated  for  an  AFSATCOM  transponder^ 

J Production  will  continue  on  the  equipment  required  to  provide  conmunlcatlons  through  the  single  channel 
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Program  Element:  f 33601F  Title:  Air  Force  Satellite  Communications  (AFSATCOM)  System 

DoD  Mission  Area:  <  333  -  Strategic  Communications  Budget  Activity:  #  3  -  Strategic  Programs 

transponder  (SCT).  The  first  developmental  SCT  was  launched  on  30  October  1982  aboard  the  first  Defense  Satellite 
Communications  System  Phase  III  (DSCS  III)  satellite.  Development  will  continue  on  the  terminal 

upgrades  which  will:  (1)  Improve  performance  In  a  jamming  environment,  (2)  provide  service  for  more  users  on  existing 
channels,  (3)  Improve  connectivity  between  airborne  command  posts  and  nuclear  weapons  storage  sites,  and  (4)  provide  for 

transition  to  the  MILSTAR  satellite  system.  A  concept  validation  effort  will  be  Initiated  for  a  MILSTAR  Extremely  High 

Frequency  (EHF )  receive  capability  In  the  missile  launch  control  centers. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT4E  Request:  Includes  funds  to  continue  the 

terminal  upgrades  required  for  transition  to  MILSTAR  as  described  above.  After  completion  of  concept  validation  begun 
In  FY  1983,  Full  Scale  Development  of  a  MILSTAR  EHF  receive  capability  for  the  missile  launch  control  centers  will 
begin.  Beginning  In  FY  1984,  all  development  and  production  funds  for  Air  Force  MILSTAR  terminals  will  be  located  In 
the  AFSATCOM  program  element  -  33601F.  These  funds  were  transferred  from  the  MILSTAR  program  element  -  33605F.  The  DoD 

has  determined  chat  separation  of  the  funds  for  spacecraft  and  terminals  will  Improve  overall  program  management  and 

permit  Increased  visibility  over  this  program  at  senior  management  levels  within  the  Air  Porce  and  DoD.  Additionally, 
this  separation  is  consistent  with  current  Army  and  Navy  MILSTAR  terminal  funds  management  and  will  allow  the  Air 
Force  to  identify  the  MILSTAR  spacecraft  In  a  separate  satellite-only  program  element.  Full  Scale  Development  of  these 
terminals  begun  in  FY  1983,  will  continue  through  FY  1984.  The  cost  estimates  for  these  efforts  were  obtained  from 
prior  experience  with  similar  contracts,  ln-house  cost  estimating  relationships  and  contractor  estimates. 


(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C .  Major  Milestones: 

Milestones 

(1)  Development  Start 

(2)  Test  and  Evaluation  Complete 

(3)  Terminal  Production  Start 

l 

(6)  Fleet  Satellite  Communications  System  (F-l)  Launch 

(7)  First  Terminal  Delivery 

^(8)  Aircraft  Terialnal  Installation  Start 

(10)  Initial  Transportable  Ground  Terminals  Installed 

(11)  Fleet  Satellite  immunisations  System  (F-2)  Launch 

(12)  Initial  Operational  Capability  Achieved 

(13)  Fleet  Satellite  Communications  System  (F-3)  Launch 

(14)  Fleet  Satellite  Communications  System  (F-4)  Launch 


Dates 


Jan  1973 
Oct  1975 
Dec  1976 


Feb  1978 
Jun  1978 
Jul  1978 

Mar  1979 
May  1979 
May  1979 
Jan  1980 
Oct  1980 
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Program  Element:  0336O1F 

DoD  Mission  Area:  i  333  -  Strategic  Communications 


Title:  Air  Force  Satellite  Communications  (AFSATCOM)  System 
Budget  Activity:  #  3  -  Strategic  Programs 


(15)  Ground  Command  Center  Terminal  Installation  Start 

(17)  Fleet  Satellite  Communications  System  (F-5)  Launch 

(18)  Missile  Launch  Control  Center  Terminal  Installation  Start 


(20)  Single  Channel  Transponder  Communication  Equipment  Production  Start 
(21  Defense  Satellite  Communications  System  Phase  111  (DSCS  III  A-l) 

with  Single  Channel  Transponder  (SCT)  Launch 

(21)  AFSATCOM  Terminal  Upgrade  Development  Start 

(22)  MILSTAR  Terminal  Full  Scale  Development  Start 

(23)  Full  Operational  Capability  for  AFSATCOM  System** 


Oct 

1980. 

Aug 

1981 

Dec 

1981 

Sap 

1982' 

Oct 

1982 

Jan 

1983 

Jul 

1983 

Dec 

1983 

*  These  are  dates  when  the  Satellite  Data  System  payloads  are  available  to 

be  launched.  Specific  launch  dates  are  dependent  upon  replenishment  requirements. 

/ 

**  This  does  not  Include  any  of  the  planned  terminal  Improvements. 
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Budget  Activity:  Strategic  Programs  #3 _ 

Prograta  Element:  33601F  -  Air  Force  Satellite  Communlcatlong  System 


Test  and  Evaluation  Data 


1.  (U)  Development  Test  and  Evaluation:  The  Air  Force  Satellite  Communications  System  Terminals  were  developed  by 
Rockwell  Internationa)  Corporation.  Newport  Beach,  California  (formerly  Collins  Radio  Company,  Cedar  Rapids,  Iowa). 

The  terminals  are  designed  on  the  modular  concept,  with  capabilities  ranging  from  single  channel  to  simultaneous  multi¬ 
channel,  multiple  satellite  communications.  Increases  In  capability  ara  achieved  by  exchanging  or  adding  modules. 
Development  testing  was  conducted  ln-plant  and  as  part  of  Initial  operational  testing.  This  testing  demonstrated  that 
the  technical  performance  of  the  system  supported  Its  Intended  use  and  confirmed  expected  theoretical  performance. 
Transponders  providing  a  single  communications  channel  will  be  deployed  on  the  Defense  Satellite  Communications  System 
Phase  III  spacecraft  as  a  modular  and  evolutionary  approach  to  improving  the  Air  Force  Satellite  Communications  system. 
This  single  channel  transponder  and  the  associated  ground  transmission  equipments  were  tested  in  each  contractor's 
plant  and  together.  These  tests  demonstrated  the  technical  compatibility  of  the  ground  and  space  segments. 

2.  (U)  Operational  Test  and  Evaluation:  The  AFSATCOM  Initial  Operational  Test  and  Evaluation  (IOT&E)  was  combined 
with  Developmental  Test  and  Evaluation  (DT&E)  and  managed  by  the  Air  Force  Test  and  Evaluation  Center  (AFTEC).  The 
combined  test  and  evaluation  program  began  in  February  1975  and  IOT&E  was  concluded  in  September  1975.  The  DT&E  effort 
was  extend  to  verify  design  fixes  for  identified  equipment  deficiencies. 

(U)  The  10T&E  Involved  seven  test  sites  (no  ranges),  six  test  aircraft,  nine  pre-production  terminals,  one  satellite 
and  a  satellite  simulator.  Airborne  terminals  were  Installed  on  both  operational  and  test  aircraft.  All  four  ground 
terminals  were  used  in  an  operational  configuration.  Air  Force  personnel,  trained  either  formally  or  on-the-job, 
operated  the  terminals  to  provide  realistic  operator/terralnal  Interface  evaluations.  The  number  of  operators  used 
during  any  one  test  was  the  same  as  that  expected  during  normal  operating  conditions  for  that  terminal  configuration. 
Trained  operators  ven  provided  by  the  Strategic  Air  Command  (SAC),  Military  Airlift  Command  (MAC),  Air  Force 
Communications  Command  (AFCC  and  Electronic  Security  Command  (ESC).  Contractor  personnel  were  present  to  perform 
maintenance. 

(U)  Sixty-seven  deficiencies  were  Identified  during  IOTAE,  prioritized  by  the  using  commands,  and  provided  to  the 
system  program  office  for  resolution.  Sixty-six  of  these  have  been  corrected  and  officially  closed.  The  remaining 
deficiency  Is  an  electromagnetic  compatabllity  (EMC)  problem  between  the  AFSATCOM  terminal  and  other  systems  on  board 
the  aircraft.  Potential  solutions  to  this  problem  are  being  examined  by  the  Rome  Air  Development  Center  together  with 
the  AFSATCOM  terminal  program  office. 


THIS  PACE  IS  UNCIASS1FIED 
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Budget  Activity:  Strategic  Programs  13 

Program  Element:  33601F  -  Air  Force  Satellite  Communications  System 

(U)  Follow-on  operational  test  and  evaluation  (FOT&E)  on  the  production  terminals  started  in  January  1980.  AFTEC 
conducted  phases  I  and  II  of  the  FOT&E  (verification  of  fixes  for  I0T&E  deficiencies  and  wideband  network  performance) 
from  January  1980  through  June  1982.  SAC  is  conducting  (AFTEC  monitoring)  phases  III  and  IV  (continued  evaluation  of 
operational  effectiveness  and  suitability  with  continually  Increasing  network  complexity  as  more  production  terminals 
are  fielded).  Phases  III  and  IV  should  be  completed  In  June  1983.  The  FOT&E  Is  being  conducted  using  AFSATCOM  trans¬ 
ponders  on  Satellite  Data  Syscea  (SDS)  and  Fleet  Satellite  Communications  (FLTSATCOM)  satellites;  production  terminals 
(airborne  and  ground);  and  operational  procedures  developed  by  the  using  commands.  The  objectives  are  to  evaluate 
performance  in  an  operational  environment  and  to  verify  reliability,  maintainability,  fixes  to  deficiencies,  etc.  The 
FOT&E  is  being  conducted  using  operational  assets  employed  on  normal  training  missions  to  the  maximum  practical  extent. 
SAC  Is  the  primary  participant  in  the  teat.  The  operational  terminals  are  being  operated  and  maintained  by  the  appro¬ 
priate  using  agency  personnel. 

(U)  The  results  of  the  AFTEC-conducted  phases  I  and  II  of  the  FOT&E  revealed  that,  although  AFSATCOM  offers  a  new 
capability  for  command,  control,  and  communications,  it  did  not  entirely  meet  its  expected  performance  because  of 
deficiencies  In  both  the  operational  effectiveness  and  operational  suitability  areas.  There  were  eight  deficiencies 
that  were  repeats  of  10T&E  deficiencies  and  occurred  in  the  areas  of  hardware  reliability,  software  effectiveness, 
technical  data,  and  electromagnetic  compatibility.  These  deficiencies  are  currently  being  reviewed  by  SAC  and  AFLC 
and  will  be  addressed  during  Phases  III  and  IV  of  FOT&E. 

(U)  1IQ  AFTEC  has  published  two  reports  on  AFSATCOM  OT&E:  (1)/  Final  Report,  Initial  Operational  Test  and 
Evaluation  (IOT&E),  Air  Force  Satellite  Communications  Systems  (D)  AFSATCOM,  December  1975  (report  classified  Secret) 
and  (2)  Air  Force  Satellite  Communications  (AFSATCOM)  Systems  Follow-on  Operational  Test  and  Evaluation  Final  Report 
(U) ,  June  1982  (report  classified  Secret). 

3.  System  Characteristics: 


Characteristics 

Objectives 

.  Demonstrated 

Demonstrated  By 

Data  rate  (Words/Minute) 

100 

100 

Operational  Test 

Error  Rate 

[  J 

[  7 

Operational  Test 

Anti-Jam  Protection  (declbel/watt ) 
Air  Force  Satellite  Communi¬ 

[  ] 

w 

l  „ 

Development  Test 

cations  System 

Single  Channel  Transponder 

Ultra  High  Frequency 

f  " 

To  Be  Determined 

Development  Test 

Super  High  Frequency 

l  1 

To  Be  Determined 

Development  Test 

Mean  time  between  failure 

100  to  1,000  hours 

Yes 

Development  Test 

depending  on  terminal 
configuration 
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FY  1984  RDT&K  DESCRIPTIVE  SUMMARY 

Program  Element:  I33603F  Title:  MILSTAR  SATCOM  System 

DOD  Mission  Areal  1333,  Strategic  Communications  Budget  Activity:  I  3,  Strategic  Programs 


1.  RESOURCES  (PROJECT  LISTINC):  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 

Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

117,627 

149,908 

C  3 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  MEED:  The  MILSTAR  Satellite  Communications  System  program  is  a  Joint 
Service  program  to  develop  and  acquire  the  new  MILSTAR  EHF  satellite  and  new  or  modified  terminals.  The  MILSTAR  system 
is  being  designed  to  meet  the  minimum  essential  war  time  communications  needs  of  the  President  and  Commanders-ln-Chlef 
to  command  and  control  our  strategic  and  tactical  forces  through  all  levels  of  conflict.  It  will  also  support  other 
high  priority  users  in  crisis/contingency  situations.  The  Air  Force  heads  the  MILSTAR  Joint  Program  Office  (JPO)  which 
has  overall  responsibility  and  will  manage  the  development  and  acqulslton  of  the  space  and  mission  control  segments. 
Each  Service  will  manage  a  terminal  program  (Air  Force  for  airborne.  Navy  for  shlpborne  and  Army  for  ground)  under  the 
overall  direction  of  the  MILSTAR  Joint  Terminal  Program  Office  managed  by  the  Navy.  This  PE  funds  for  development  of 
the  MILSTAR  satellite  and  mission  control  segment.  It  also  funds  for  procurement  of  the  satellites. 

3.  (U)  COMPARISION  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

79.78A  256,990  Continuing  N/A 

FY83:  Congress  added  funds  (S38M)  to  insure  the  directed  first  launch.  DoD  was  Instructed  to  address  any  FY84  shortfall. 
FY84:  Terminal  development  funds  transferred  to  PE  33601F,  AFSATCOM. 

A.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  None  in  FY  84/85,  however  Missile  Procurement  will  be  required 
In  the  out  years. 

5.  (U)  RELATED  ACTIVITIES:  The  MILSTAR  Program  was  initiated  in  FY82  with  funds  in  the  Advanced  Space  Coimsunlcatlon 

PE,  63431F,  ($16M)  and  the  Air  Force  Satellite  Communications  System  (AFSATCOM)  PE,  33601F,  ($32M).  The  MILSTAR  Satellite 
Communications  System  PE,  33603F,  was  created  in  the  FY83  President's  Budget  submission  and  contained  both  satellite  and 
terminal  development  funds.  However,  beginning  in  FY84,  Air  Force  Extremely  High  Frequency  (EHF)  terminal  development 
and  procurement  and  terminal  mission  control  segment  procurement  will  be  funded  in  the  AFSATCOM  PE  (33601F)  and  only  the 
MILSTAR  satellite  and  its  mission  control  segment  development  and  acquisition  progroms  will  be  funded  in  the  MILSTAR  PE 
(33603F)-  This  is  consistent  with  all  other  DoD  satcom  development  and  acquisition  programs.  In  addition  to  developing 
the  ne\  MILSTAR  satellite,  the  Air  Force  Is  also  managing  the  development  and  acquisition  of  the  EHF  applique  package  on 
FLTSATCDM  vehicle  F-7  (and  possibly  F-8)  which  Is  funded  in  the  Navy's  EHF  Satcom  PE  (64577N). 
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Program  Element:  #33603?  Titles  MILSTAR  SATCOM  System 

DOD  Mission  Area:  #333,  Strategic  Communications  Budget  Activity:  #3,  Strategic  Programs 


6.  (U)  WORK  PERFORMED  BY:  The  development  of  the  MILSTAR  satellite  and  the  Hleelon  Control  Segaent  of  the  MILSTAR 
ayetea  will  be  aanaged  by  the  Air  Force  Systeas  Coaaand’e  Space  Division,  Los  Angeles  AFS,  CA,  A  contract  for  FSED  will 
be  awarded  In  Apr/May  83  for  the  MILSTAR  satellite  developaent. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  MILSTAR  SATCOM  System  (Program  Element  la  alngle  project) 

A.  Project  Decrlptlon:  This  prograa  will  design,  fabricate,  test  and  acquire  the  new  MILSTAR  Extremely  High 

Frequency  (EI!F)/Ultra  High  Frequency  (UHF)  satellite  consisting  of  the  aalnfraae  (or  “bus"),  the  coaaunlcatlons  payload, 
EHF  and  UHF  antenna  suite,  ["  ]  and  antennas  and  the  satellite  mission  control  segment.  The  system 

will  incorporate  atate-of-the-art  techniques  for  Jam  resistance  and  physical  survivability.  Key  features  are  higher 
frequencies bandspreading,  on-board  signal  processing,  end-to-end  encryption,  nulling  antennas,  hardening  (both  nuclear 
and  laser), }a  high  degree  of  autonomy  and  on-orblt  storage.  A  special  endurance  feature  of  MILSTAR  Is  the 
mission  control  segment  which  will  allow  selected  command  terminals  to  control  the  satellite  as  a  backup  to  the  CSOC 
(Consolidated  Space  Operations  Center).  A  small  UHF  package  will  provide  backward  compatibility  with  the  existing 
UHF  system  and  facilitate  the  transition  to  EHF.  This  program  will  provide  the  required  worldwide,  two-way.  Jam- 
resistant  secure,  highly  survlvable  and  enduring  communications  capability. 

i 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments :  Initiated  Concept  Validation  study  to  define  requirements  and  develop  cost 
estimates. 

(2)  (U)  FY  1983  Program:  Complete  Concept  Validation  study  and  begin  Full  Scale  Development  (PSD). 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request:  The  primary  effort  will  be  to  continue 
system  level  engineering  begun  in  FY83  leading  to  a  Preliminary  Design  Review  (PDR)  in  early  FY  8A.  After  PDR,  detailed 
design  will  begin  which  will  culminate  In  the  Critical  Design  Review  currently  scheduled  for  FY85.  Hajor  emphasis  will 
be  placed  on  integration  of  the  payload  into  the  "bus",  mating  the  satellite  with  the  Inertial  Upper  Stage  and  Integrating 
the  complete  spacecraft  into  the  Space  Shuttle.  This  Includes  development  of  system  level  end-to-end  test  plans.  Plans 
also  call  for  starting  advance  buy  for  the  first  Development  Flight  Model  (DFS-1 )  and  mission  control  segment.  Current 
coat  estimates  were  completed  in  Jul  82  and  were  based  on  a  modified  competitive  approach  wherein  two  teams  are  competing 
for  the  "bus"  development  as  prime  and  Integrating  contractors  with  a  directed  sub-contractor  for  the  payload.  Two 
separate  independent  cost  estimates  are  underway  and  will  be  completed  In  early  CY83. 

(A)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Program  Element:  I33603F 

DOD  Mission  Areal  #3^3,  Strategic  Communications 


Title:  MILSTAR  SATCOH  System 
Budget  Activity:  13,  strategic  Programs 


C.  Major  Milestones: 

Milestones 


Dates 


A.  Program  Start 

B.  Concept  Validation  Phase 

C.  Full  Scale  Engineering  Development  Contract  Award 

D.  Directed  First  Launch 


r 


April  1981 
March  1982 
FT  1983 


] 


f 
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FY  1984  RDT6E  DESCRIPTIVE  SUMMARY 

Program  Element:  >  35 1 55F  Title:  Weapon  Storage  and  Security  System 

DOD  Mission  Area:  I  242-Theater-Wide  Nuclear  Warfare  Budget  Activity:  t  3  -  Strategic  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  in  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  POR  PROGRAM  ELEMENT 

-0- 

-0- 

2,221 

3,767 

-0- 

5,988 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  SEED i  The  Tactical  Air  Forces  identified  a  requirement  for  an  Improved 
method  to  store  nuclear  weapons  to  enhance  survivability,  security  and  safety.  This  need  waa  documented  in  TAP  SON 
303-79.  The  Weapon  Storage  and  Security  System  (WS^)  is  an  FY  84  new  start  that  satisfies  this  need.  This  system 
provides  unmanned,  underground  storage  of  nuclear  weapons  in  the  floor  of  European  based  F-4,  P-16,  and  F-lll  aircraft 
shelters.  Survivability,  In  the  face  of  a  Warsaw  Pact  conventional  attack,  la  greatly  enhanced  by  the  hardening, 
dispersal,  and  masking  of  intelligence  signatures  provided  by  the  system.  Operational  readiness  is  Increased  by 
collocating  the  weapons  with  the  aircraft.  With  the  Increasing  threat  of  terrorist  attack,  security  Is  enhanced  by 
the  increase  In  access  denial  time  of ^  ^minimum  and  the  greatly  reduc  d  need  to  convoy  weapons. 

3.  (U)  COMPARISION  WITH  PY  1983  DESCRIPTIVE  SUMMARY:  (5  In  Thousands) 

Not  Applicable. 

/ 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Other  Procurement: 

Funds 

-0- 

-0- 

-0- 

-0- 

96,900 

96,900 

Quantities 

0 

0 

0 

0 

239 

239 

Military  Construction 

Funds 

-0- 

-0- 

-0- 

-0- 

225,900 

225,900 
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Program  Element:  <  351SSP  Tit  let  Weapon  Storage  and  Security  System 

DOD  Mission  Areal  ?  242-Theater-Wlde  Nuclear  Warfare  Budget  Activity:  f  3  -  Strategic  Programs 

3.  (U)  RELATED  ACTIVITIES:  Exploratory  developaent  on  the  storage  vault  segment  was  conducted  by  Defense  Nuclear  Agency 

under  HE  6271311,  Project  A99QAXFC-304 ,  Weapon  Storage  Vault.  Aircraft  shelter  sensors  being  procured  under  PE  27589F, 

Air  Base  Defense  will  be  Integrated  Into  the  Weapon  Storage  and  Security  System  command,  control,  and  comaninlcatlone  (C^> 
segment.  The  segment  will  also  tie  Into  the  Command-Control  Display  Unit  being  developed  by  the  Army  under  PE 
63705A,  64718A,  Facility  Intrusion  Detection  System. 

6.  (U)  WORK  PERFORMED  BY:  Electronic  Systems  Division ,  .  Hanacom  AFB,  Mass,  has  program  management  responsibility  for  the 
Weapon  Storage  and  Security  System. 

7.  (U)  Weapon  Storage  and  Security  System  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984) 


A.  Project  Description:  New  start  to  complete  development  of  the  Weapon  Storage  and  Security^ System  and  to 

procure  and  Install  239  storage  vaults  at[ 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Not  Applicable 

(2)  (U)  FY  1983  Program:  Not  Applicable 

/ 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Re  est:  Full  scale  engineering  development  is  initiated 
to  complete  development  of  the  vault  segment.  Integrate  command,  control,  and  communication  segment,  and  complete  pre- 
production  engineering  tasks.  Specific  efforts  to  be  accomplished  are  final  configuration  definition  and  design,  back-up 
power  requirement  definition,  test  planning,  and  production  process  development. 

(4)  (U)  Program  to  Completion:  Development  and  testing  will  be  completed  in  FY  1985,  Production  will  begin  in  FY 
1986  and  installation  will  begin  in  FY  1987.  Program  will  be  completed  in  FY  1990. 

C.  (U)  Major  Milestones:  Date 


(1) 

Development  start 

February 

1984 

(2) 

Development  Test  and  Evaluation 

June 

1985 

(3) 

Initial  Operational  Test  and  Evaluation 

July 

1985 

(4) 

Production  decision 

October 

1985 

(5) 

Start  installation 

June 

1987 

(6) 

Initial  Operational  Capability 

October 

1988 

(7) 

Installation  complete 

September 

1990 

FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  >351 58F 

DoD  Mission  Areal  #333  -  Strategic  Communications 


Title:  Satellite  Data  System  (SDS) 

Budget  Activity:  >3  -  Strategic  Programs 


RESOURCES  (PROJECT  LISTING):  ($  In  Thousands) 


Project 

Number  Title 


FY  1982  FY  1983  FY  1984  FY  1985  Additional 

Actual  Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROGRAM  ELEMENT 


28,393 


2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Satellite  Data  System  (SDS)  Is  a  multi-payload, 

communications  satellite  which  provides  reliable  communications f  J  SDS  provides  a 

portion  of  the  coverage  required  by  the  Air  Force  Satellite  Communications  System  for  essential  command  and  control 
communications  to  our  nuclear  capable  forces.  It  also  provides  a  high  speed  link  between  Air  Force  Satellite  Control 
Facility  remote  tracking  stations  for  command  and  control  of  national  space  assets  andf 

3,  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 


Missile  Procurement 


28,393  7,886  2,614 

41,770  22,518  10,200 


RDT&E  Changes  t 

FY  84  -  $5. OH  Increase  for  completion  of  first  time  integration  on  the  Space  Shuttle 

FY  85  to  Complete  -  Funds!. 


Missile  Procurement  Changes 

FY  84  -  $15. 0M  Increase  for  continued  launch  support  for  the  remaining  two  satellites  to  be  launched  on 
Titan  III/Agena  launch  vehicles 

FY  85  to  Complete  -  Funds  for  launch  support  in  FY  85  and  beyond  [ 
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Program  Element:  >35158?  Title:  Satellite  Data  Syatem  (SDS) 

DoD  Mission  Area:  1333  -  Strategic  Communications  Budget  Activity:  >3  -  Strategic  Programs 


*.  OTHER  APPROPRIATION  PUMPS:  ($  In  Thousands) 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

Missile  Procurement: 

Funds 

A 1 , 7  50 

22,318 

25,223 

0 

- 

Quantities 

0 

0 

0 

0 

Operations  and  Maintenance, 

Funds 

11,079 

11,642 

15,898 

0 

5.  RELATED  ACTIVITIES:  The  space  segment  of  the  Fleet  Satellite  Communications  System  was  developed,  procured, 
and  launched  under  the  Navy's  Program  Element,  33109N.  The  Air  Force  ground  Ultra  High  Frequency  radio  terminals 
needed  for  operation  with  the  Air  Force  Satellite  Communications  System  packages  on  Fleet  Satellite  Communications 
and  Satellite  Data  System  satellites  are  funded  within  the  Air  Force  Satellite  Communications  System  Program  Element, 
33601F.  Terminals  Installed  In  aircraft  were  funded  In  the  specific  weapons  system/aircraft  Program  Element.  The 
Air  Force  Satellite  Control  Facility  network  Is  funded  under  Program  Element,  35110F.  [ 

3  Space  Shuttle  flights  for  the  Satellite  Data  System  satellites  are 
provided  by  the  Space  Launch  Support  Program,  Program  Element,  35171F.  MILSTAR.  a  new  highly  jam-realstant  satellite 
[  J  is  being  developed  under  Program  Element , 

33603F. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  Systems  Command's  Space  Division,  Los  Angeles,  CA,  Is  responsible  for  the 
Satellite  Data  System.  The  prime  contractor  Is  Hughes  Aircraft  Company,  El  Segundo,  CA.  General  Systems  Engineering 
and  Integration  Is  performed  by  the  Aerospace  Corporation,  El  Segundo,  CA. 

7.  (U)  SATELLITE  DATA  SYSTEM  (SINCLE  PROJECT  LESS  THAN  $10M  IN  FY  1984): 

A.  (U)  Project  Description:  See  paragraph  2 

B.  Program  Accompllahments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments:  Full  scale  engineering  development  continued  on  satellite  F-6  with  Improved 

anti-jam  capabilities  for  the  Air  Force  Satellite  Communications  System  payload  and  optimization  for  launch  on  the 
Space  Shuttle.  First  time  Integration  of  this  satellite  on  the  Space  Shuttle  also  continued.  [  J 
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Program  Element:  #35158?  Title:  Satellite  Data  System  (SDS) 

DoD  Mission  Area:  #333  -  Strategic  Communications  Budget  Activity:  #3  -  Strategic  Programs 


[ 


3 


and  the  production  of  the  sixth  satellite  (F-5A)  continued. 


(2)  PY  1983  Planned  Program:  Major  development  activity  for  the  seventh  satellite  (P-6)  will  be 

complete.  First  time  integration  of  P-6  on  the  Space  Shuttle  will  be  continued.  [  - 

J  Launch  support  capability  for  satellites  F-5  and  F-5A  which  will  be  launched  on  Titan/ 
Agena  launch  vehicles  will  be  sustained.  On-orbit  support  of  operational  SDS  satellites  will  also  be  sustained. 

(3)  PY  1984  Planned  Program  and  Basla  for  FY  1984  Budget  Request!  [ 

1  First  time  integration  of  the  satellite  on  the  Space  Shuttle  will  continue.  Launch 
support  for  the  satellites  remaining  to  be  launched  and  on-orblt  support  of  the  operational  SDS  satellites  will 
continue. 


(4)  Program  to  Completion:  Program  Element  35158F  will  bef 

SDS  satellites  will  continue  to  support  the  Air  Force  Satellite  Communications  System  by  providing  critical^ 


J communications  coverage [ 


C.  Major  Milestones: 

Milestones 


Date 


I 


Program  Start 

System  Critical  Design  Review 
Launch  First  Satellite  (P-1) 
Launch  Second  Satellite  (F-2) 
Full  Operational  Capability 
Launch  Third  Satellite  (F-3) 


October  1971 
March  1974 


Explanation  of  Milestone  Changes: 

\J  Two  month  slip  due  to  priority  being  placed  on  the  delivery  of  the  sixth  satellite  on  schedule. 
The  new  delivery  date  is  still  well  in  time  for  the  manifested  Space  Shuttle  launch  inf 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable 
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Budget  Activity:  Strategic  Program,  #3 _ 

Program  Element!  /35158P,  Satellite  Data  Syatea 

Teat  and  Evaluation  Data 


1.  Development  Teat  and  Evaluation:  The  development  contractor  for  the  Satellite  Data  Syatem  was 
Hughes  Aircraft  Company,  El  Segundo,  California.  The  first  satellite  was  launched  in£ 

J  Initial  Operational  Capability  waa  established  lof  ]  The  first  satellite  (F-l) 

was  funded  entirely  within  the  development  program.  The  second  satellite  (F-2)  was  the  first  vehicle  funded 
under  the  production  program.  The  development  hardware  included  engineering  models  of  the  communication 
subsystems,  a  structural  model  spacecraft  (X-l)  and  a  qualification  model  spacecraft  (Y-l).  Development 
tests  of  the  communications  subsystems  engineering  models  were  completed  in  November  1973.  Structural 
testing  was  satisfactorily  completed  on  the  X-l  engineering  model  spacecraft  In  Hay  1975.  Systems  level 
qualification  was  completed  In  October  1975  with  all  critical  performance  specif lcatlons  met  or  exceeded. 

System  level  qualification  was  designed  to  demonstrate  design  integrity  and  performance  to  specification 
via  a  series  of  tests  Including  shock,  acoustic,  modal  survey,  thermal,  electromagnetic  Interference, 
olar-thermal  vacuum,  and  Integrated  system  test.  The  F-l  spacecraft  was  acceptance  tested  during  the 

J  The  Y-l  spacecraft  Was  a  fully  configured  spacecraft  which 
has  been  refurbished  and  designated  as  flight  vehicle  (F-4). 

2.  ( U >  Operational  Test  and  Evaluation:  A  portion  of  the  Satellite  Data  System  Is  to  be  part  of  the  Air  Force 
Satellite  Communications  space  segment.  Classical  separate  Initial  Operational  Test  and  Evaluation  was  not 
conducted  on  the  space  segments  since  all  operational  objectives  and  requirements  were  fully  Integrated  Into 
the  Development  Test  and  Evaluation  effort  and  were  not  broken  out  separately.  Compatibility,  operational 
characteristics,  and  orbit  performance  of  payloads  supporting  the  Air  Force  Satellite  Communications  program 
are  scheduled  to  be  demonstrated  during  the  follow-on  test  and  evaluation  which  Is  managed  by  the  Air  Force  Test 
and  Evaluation  Center.  Results  to  date  are  contained  in  Development  Test  and  Evaluation  reports  (see  paragraph  1 
above) . 

3 .  (  U )  Systems  Characteristics: 

Characteristics 


Data  Rate  In  words 
per  minute 

Message  Bit  Error  Rate 
per  ten  thousand  bits 

Anti-Jam  Protection  (decibel  watt) 


Objectives 


Demonstrated 
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FY  1984  RDTAE  DESCRIPTIVE  31)  KM  ARY 


Program  Element:  #6  3  23 OF _ 

DOD  Mission  Area;  |22 1  Counter  Air 


Title:  Advanced  Tactical  Fighter  Technologies 
Budget  Activity:  #4  Tactical  Programs 


1 .  (U)  RESOURCES  (PROJECT  LISTINO)  ($  In  thousands): 

Project  FY  1982 

Huaber  Title  Actual 

TOTAL  FOR  PROCRAM  ELEMENT  0 

2472  Advanced  Tactical  Fighter  0 

3B78  Joint  Fighter  Engine  0 


Total 


FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

23,000 

37,361 

162,314 

Continuing 

N/A 

4,300 

8,361 

50,814 

Continuing 

N/A 

18,700 

29,000 

1 1 1  ,500 

294,000 

453,200 

2.  (u)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Advanced  Tactical  Fighter  (ATF)  Technologies  program  will 

develop  technologies  and  concepts  and  define  required  characteristics  for  the  next  generation  tactical  fighter  uircraft 
A  new  generation  of  fighters  will  be  needed  in  the  early  1990a  to  keep  pace  with  threat  improvements  and  expanding 
mission  needs  and  to  achieve  greater  efficiency  in  overall  systems  operation.  Because  of  the  long  lead  times  necessary 
to  develop  and  field  new  aircraft  (traditionally  10-12  years)  we  must  maintain  a  concerted  effort  to  develop  and  mature 
the  concepts  and  technologies  that  will  be  responsive  to  tactical  needs  of  the  1990s. 


The  Advanced  Tactical  Fighter  Technologies  program  includes  initial  development  and  demonstration  of  an  advanced  tech¬ 
nology  engine  beginning  in  FY  83.  This  is  planned  as  a  joint  Air  Force/Navy  effort  to  provide  a  common  set  of  verified, 
advanced  technology  components  with  specific  application  to  future  fighter  needs. 

3.  (u)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

TOTAL  FOR  PROCRAM  ELEMENT  0  27,338  3,577  Continuing  N/A 

FY  1903  reduction  reflects  Congressional  action. 

FY  1984  RDTAE  was  decreased  $11. 3H  due  to  undistributed  budget  reductions  and  further  deflation  adjustments  directed 
by  OSD.  The  Impact  will  be  a  delay  in  demonstration  engine  hardware  availability  and  a  corresponding  reduction  in 
engine  teat  hours  prior  to  full  scale  development.  The  reduction  will  be  about  5  percent  in  total  test  hours,  but 
will  primarily  Impact  durability  test  hours  by  about  20  percent. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  (t  in  Thousands)  N/A 

5-  (U)  RELATED  ACTIVITIES:  The  Joint  Fighter  Engine  project  within  the  Advanced  Tactical  Fighter  Technologies  PE  is 

a  joint  effort  with  the  Navy  (PE#63210N,  Project  #V1548).  A  Memorandum  of  Understanding  is  being  coordinated  to  address 
a  cooperative  advanced  fighter  engine  demonstrator  program.  An  Air  Force  and  Navy  Joint  Future  Fighters  Team  meets 
quarte-ly  to  discuss  program  progress  and  examine  areas  for  additional  co-development  efforts. 


40  s  ^7 


1 


Program  Element:  #6325 OF _  Title:  Advanced  Tactical  Fighter  Technologies 

DOD  Miaaion  Area:  $22\  Counter  Air _  Budget  Activity:  /4  Tactical  Programs 


The  Advanced  Tactical  Fighter  Technologies  program  la  alao  related  to  the  Advanced  Fighter  Technology  Integration 
(APTl)  program  (PE#63245F)  which  will  develop  technical  capability  in  integrated  avionlca  auitea,  digital  flight  control 
and  aerodynamic  refinements  to  meet  the  needs  of  the  next  generation  fighter.  This  program  is  currently  modifying  an 
F-16  with  a  highly  Integrated  flight/flre  control  system  to  develop  greater  capability  and  survivability  in  unguided 
weapons  delivery  and  air-to-air  combat.  This  program  under  Project  #3682  and  PE#63 205,  Project  #30 6  will  alao  provide 
advanced  two  dimensional  thrust  vectoring/reversing  engine  nozzle  and  integrated  flight  and  propulsion  control  to 
demonstrate  an  effective  short  takeoff  and  landing  capability  for  application  to  future  fighters. 

6.  (U)  WORK  PERFORMED  BY:  Technology  and  concept  definition  studies  will  be  managed  by  the  Air  Force  Systems  Command/ 
Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base,  OK.  Contracts  for  ooncept  definition  studies  have  not 
yet  been  awarded.  The  advanced  engine  development  will  be  managed  by  the  Air  Force  Systems  Command /Wright  Aeronautical 
Laboratories  and  Aeronautical  Systems  Division,  Wright-Patteraon  Air  Force  Base,  OH.  Contracts  for  advanced  engine 
development  have  not  been  awarded. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1964: 

Project:  # 2472,  Advanced  Tactical  Fighter 

The  Advanced  Tactical  Fighter  project  will  develop  the  next  generation  fighter  aircraft  design  leading  to  a  full 
scale  development  decision  in  FY  87  and  operational  capability  in  FY  93.  The  ATF  will  be  required  by  the  early  1990a 
to  counter  two  new  generations  of  Soviet  fighters  that  will  have  energy  maneuverability  characteristics  and  fire  control 
systems  equivalent  to  or  better  than  our  most  advanced  F-15/F-16s.  The  Increased  possibility  of  operations  In  areas 
like  Southwest  Asia  emphasizes  the  need  for  greater  combat  radius,  faster  deployment  capability  and  reduced  logistics 
support  than  can  be  achieved  by  current  fighters. 

Although  FY  82  efforts  were  unfunded,  several  major  aircraft  corporations  cooperated  with  the  USAF  in  completion  of 
preliminary  analytic  work  to  define  expected  threat  characteristics  and  establish  goal  and  threshold  design  parameters 
for  advanced  fighters.  The  FY  83  planned  program  includes  initiation  of  technology  and  concept  development  studies 
with  Industry.  FY  84  activity  will  complete  the  concept  studies  and  include  selection  at  the  Milestone  I  decision 
point  of  approximately  three  concepts  for  further  design  development  and  validation. 

8.  (U)  PROJECT  OVER  $10  MILLION  IH  FY  19B4: 

(U)  Project:  #3678,  Joint  Fighter  Engine 

A.  (u)  Project  Description:  The  advances  in  propulsion  technology  sought  in  the  Joint  Fighter  Engine  devel¬ 
opment  will  be  essential  to  achieving  the  significant  capability  improvements  needed  in  the  next  generation  fighter. 

The  Joint  Fighter  Engine  project  will  develop  new  engine  design  concepts  and  technologies  appropriate  for  application 
to  both  the  Air  Force  and  Navy  fighter  requirements.  Performance  and  durability  of  the  resulting  hardware  will  be 
val looted  through  a  competitive  prototype  engine  demonstration  of  a  design  suitable  for  transition  to  FSED  in  late 
FY  8'' 
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Budget  Activity:  #4  Tactical  Programs 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (u)  FY  1962  Accomplishments:  Hot  Applicable 

(2)  (ll)  FY  1983  Program:  The  engine  project  is  a  new  start  in  FY  83  that  focuses  on-going  laboratory 
efforts  in  turbine  engine  development  and  propulsion  system  integration  for  application  to  USAF  and  Havy  advanced 
fighters.  In  FY  83,  contracts  will  be  awarded  with  initial  tasks  aimed  at  engine  design  and  long  lead  critical  com¬ 
ponent  hardware  procurement. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1964  RDT&E  Requeati  The  funding  request  for  FY  1984 
will  complete  engine  design  and  fabricate  oritioal  engine  components  to  begin  demonstration  and  validation  of  the 
advanced  engine  design  concepts,  materials,  and  manufacturing  processes.  The  engine  components  will  be  demonstrated 
through  intensive  testing  on  partial  engine  riga  and  further  integrated  on  slave  engine  test  Btanda.  Cost  estimates 
were  based  on  parametric  analysis  of  FI OO/FI 01  Derivative  Fighter  Engine  development,  past  advanced  development  programs 
and  FY  1982  competitive  contractor  estimates. 

(4)  (U)  Program  to  Completion:  The  FY  1985-FY  1987  program  will  complete  the  competitive  engine  demon¬ 
strator  project  for  transition  to  full  scale  engineering  development  with  the  Advanced  Tactical  Fighter  airframe  design. 
Engine  systems  validation  will  be  accomplished  through  extensive  performance,  durability  and  operability  testing  of 
engine  cores  and  prototype  propulsion  systems  configured  specifically  for  tactical  fighter  application.  This  project 
will  result  in  a  much  more  mature  engine  design  than  achieved  with  the  FI 00  initial  engine  development  program  for 


reduced  risk  transition  to  full  scale  development  in  late  FY  1987. 

C.  (U)  Major  Milestones: 

Milestones  Dates 

Mission  Element  Need  Statement  approved  by  Defense  Resources  Board  Nov  81 

Technology  and  Concept  Development  Contract  Awards  Jun  8? 

Milestone  I  (Requirement  Review)  Aug  84 

Milestone  II  (Full  Scale  Development  Decision)  FY  87 

Milestone  III  (Production  Decision)  FY  90 


Initial  Operational  Capability 


FY  93 


FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63244F  Title:  Aircraft  Nonnuclear  Survivability 

DOD  Mission  Area:  #225  -  Air  Warfare  Support  Budget  Activity:  #4  -  Tactical  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTING) :  ($  In  thousands) 


Project 

Nunber 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

1,594 

2,011 

2,924 

3,941 

Continuing 

N/A 

2251 

Joint  Technical  Coordinating 

Croup  on  Aircraft  Survivability 

(JTCG/AS)  Support 

1,594 

1,811 

1 ,858 

1,790 

Continuing 

N/A 

2899 

Aircraft  Rattle  Damage  Repair 

(ABDR)  Support 

200 

1,066 

2,151 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OK  ELEMENT  AND  MISSION  NEED:  This  program  provides  for  Air  Force  participation  In  the 


Joint  Logistics  Commanders'  Joint  Aircraft  Survivability  Program.  The  Naval  Materiel  Command  and  the  Army  Materiel 
Development  and  Readiness  Command  are  co-sponsors  and  contributor?  to  the  Joint  Aircraft  Survivability  program.  The 
program  develops  standard  vulnerability  and  survivability  assessment  methodology,  design  guidance  and  technology  for 
Improving  the  combat  survivability  of  United  States  aircraft  to  nonnuclear  threats.  Additionally,  this  program 
provides  the  resources  for  the  Air  Force  Aircraft  Battle  Damage  Repair  (ABDR)  program  which  develops  aircraft  battle 
damage  repair  methodology  and  improved  rapid  repair  techniques  and  materials. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  thousands) 

1,594  2,011  2,067  Continuing  N/A 

In  FY  1984  advanced  development  funding  is  requested  to  capitalize  on  and  enhance  Aircraft  Battle  Damage  Repair 
efforts  accomplished  In  exploratory  development. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  The  Joint  Aircraft  Survivability  program  Is  related  to  complementary  programs  of  the 

Navy  and  Array  accomplished  under  PE  63262N  (Aircraft  Survivability  and  Vulnerability)  and  PE  63215A  (Joint  Survivability 
Investigation).  The  Aircraft  Battle  Damage  Repair  program  Is  related  to  a  slmlllar  Army  effort  accomplished  under 
PE  738017,  Maintenance  Support  Activities.  The  program  also  advances  survivability  and  aircraft  battle  damage 
repair  efforts  In  Aerospace  Flight  Dynamics  (PE  62201F),  Aerospace  Propulsion  (PE  62203F) ,  Materials  (PE  62102F), 
Aeros|>ce  Avionics  (PE  62204F) ,  and  Training  and  Simulation  Technology  (PE  62205F).  Coordination  of  effort  Is  through 
a  cem  al  management  office  of  the  Joint  Technical  Coordinating  Group  on  Aircraft  Survivability  which  Is  manned  by 
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Program  Element:  f 63244? 

DOD  Mission  Area:  #225  -  Air  Warfsre  Support 


Title:  Aircraft  Nonnuclear  Survivability 
Budget  Activity:  #4  -  Tactical  Programs 


an  officer  from  each  command  represented  on  the  Joint  Logistics  Commanders  Croup.  Duplication  Is  avoided  through 
Joint  reviews  by  that  office  and  the  Individual  service  task  agencies. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  Flight  Dynamics  Laboratory,  the  Air  Force  Aero-Propulsion  Laboratory,  the  Air 
Force  Avionics  Laboratory,  the  Air  Force  Aerospace  Medical  Research  Laboratory,  the  Air  Force  Human  Resources 
Laboratory,  and  the  Aeronautical  Systems  Division.  All  of  these  organizations  are  at  Wrlght-Patterson  Air  Force 
Base,  OH.  Major  contractors  are  General  Electric  Company,  Cincinnati,  OH;  The  Boeing  Company,  Seattle,  WA;  Systems 
Research  Laboratories,  Dayton,  Oil;  Booz  Allen  Applied  Research,  Bethesda,  HD;  and  Georgia  Institute  of  Technology, 
Research  Institute,  Marietta,  GA.  The  total  number  of  additional  contractors  Is  six  and  the  total  dollar  value  of 
these  additional  contracts  In  FT  84  is  $631,000, 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project:  2251,  olnt  Technical  Coordinating  Croup  on  Aircraft  Survivability  (JTCC/AS)  Support.  This  Is  a 
level  of  effort  project  tat  funds  the  Air  Force  share  of  the  Joint  Logistics  Commanders  approved  trl-servlce  program 
In  aircraft  nonnuclear  survivability.  It  Involves:  (1)  the  coordination  of  individual  service  programs  to  Increase 
the  survivability  of  aeronautical  systems  In  a  nonnuclear  threat  environment,  (2)  development  efforts  to  complement 
the  Service's  survivability  programs  In  the  area  of  technology,  assessment  methodology,  design  criteria  and  specifi¬ 
cations  and  standards,  and  (3)  maintaining  close  liaison  with  other  Services  to  ensure  that  all  survivability  RAD 
data  and  systems  criteria  are  made  available  to  the  developers  of  aircraft.  JTCC/AS  programs  have  saved  or  avoided 
costs  of  $2I.8M  in  FY  1982  and  will  yield  additional  cost  avoidances  of  $15. 7M  through  FY  1988.  Major  accomplishments 
resulting  In  this  savings  Include:  (1)  development  of  a  flliment  wound  survlvable  external  fuel  tank,  (2)  development 
of  a  foreign  warhead  threat  model,  (3)  development  of  a  survivability  assessment  model  which  was  used  by  Aeronautical 
Systems  Division  on  the  Air  Launched  Cruise  Missile,  B-l,  and  F-16  programs,  (4)  validation  of  the  llalon  fire  protection 
system  for  F/A-18,  and  (5)  development  of  a  more  survlvable  seat  for  the  Army  UH-60A  helicopter.  In  FY  1983  the 
JTOG/AS  is  funding  and  closely  monitoring  74  separate  survivability  tasks,  24  of  which  are  being  performed  by  the 
Air  Force.  Principal  goals  for  FY  1983  are  to:  complete  the  multiplexed  electronic  countermeasures/radar  system 
study,  complete  Phase  II  of  the  turbine  engine  Infrared  signature  reduction  concept  development,  and  complete  Initial 
assessment  of  electro-optical  countermeasures  capability  to  enhance  aircraft  survivability  against  electro-optical 
tracking  devices  used  on  low  and  medium  altitude  air  defense  threat  weapons  systems.  Additionally,  the  project  will 
continue  radar  cross  section  technology  requirements  analysis;  continue  development  of  a  capability  to  Include 
biotechnology  issues  In  survivability  assessments;  update,  document,  and  disseminate  a  standard  family  of  surface-to- 
air  missile  (SAM)  models;  Initiate  development  of  a  surface-to-air  laser  threat  model;  and  analyze  the  survivability 
of  electric  flight  control  actuation  systems.  In  1984  the  following  major  activities  are  planned:  continue  development 
of  the  surface-to-air  laser  threat  model,  continue  analysis  of  radar  cross  section  technology  requirements,  conduct 
survivability  testing  on  electric  flight  control  actuation  systems,  and  develop  ballistic  tolerant  Integral  composite 
construction  concepts. 
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Program  Element:  f 63244F  Title:  Aircraft  Nonnuclear  Survivability 

DOD  Mission  Area:  1225  -  Air  Warfare  Support  Budget  Activity:  f4  -  Tactical  Prograaia 

B.  Project:  2899,  Aircraft  Battle  Damage  Repair  (ABDR)  Support.  In  an  Intense  combat  environment  a  significant 
number  of  aircraft  will  return  with  battle  damage  that  will  preclude  their  use  until  repaired.  It  will  be  essential 
that  repairs  be  made  and  the  aircraft  returned  to  operational  use  as  soon  as  possible  If  they  are  to  contribute  to 
the  outcome  of  the  combat  situation.  The  purpose  of  this  project  Is  to  provide  enhanced  and  proven  techniques, 
procedures  and  design  standards  to  rapidly  assess  and  defer/ repair  battle  damaged  aircraft  In  an  Intense  combat 
environment.  The  project  extends  the  existing  aircraft  battle  damage  repair  capability  to  be  able  to  rapidly  assess 
and  repair  advanced  structures,  flight  control  systems,  and  other  flight  critical  aspects  of  current  and  emerging 
aircraft  (F-15,  F-16,  A-10,  etc.).  The  project  also  provides  design  guides  and  standards,  and  a  resource  qualification 
methodology  that  can  be  applied  to  advanced  aircraft  such  as  the  Advanced  Tactical  Fighter  (ATF)  to  Increase  battle 
damage  tolerance,  repair  deferablllty ,  ease  of  assessment  and  repair,  and  validly  quantify  ABDR  resources.  This 
effort  includes  the  collection,  storage,  dissemination  and  analysis  of  data  to  support  the  project  and  Identify 
opportunities  for  technology  application.  In  FY  1982,  Phase  I  of  the  combat  damage  repair  time  methodology  was 
completed.  In  FY  1983  Phase  II  of  the  repair  time  methodology  development  will  be  Initiated;  a  self-repairing  flight 
control  system  design  concept  study  will  be  performed,  combat  damage  data  will  be  collected,  and  a  combat  damage 
repalrabil lty/deferrabillty  trade  study  will  be  performed  to  select  battle  damage  critical  systems  which  contribute 
to  combat  sortie  degradation.  The  study  will  be  used  in  development  of  rapid  repair  technologies  and  battle  damage 
tolerant  guidelines.  In  1984  major  efforts  planned  are:  development  of  an  automated  decision  aid  for  battle  damage 
repair  assessment,  development  of  rapid  repair  technology,  and  base  level  simulation  of  battle  damage  on  aircraft 
and  components.  Continue  development  of  combat  damage  repair  time  analysis  methodology.  Develop  ABDR  resource 
quantification  methodology  and  upgrade  the  Combat  Data  Information  Center  capability  to  Include  an  expanded  ABDR 
data  base. 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 


FY  1984  RDT&B  DESCRIPTIVE  SUMMARY 


Program  Element:  I63249F _  Title:  Night  Attack  Program 

DoD  Mission  Area:  1223.  Close  Air  ‘Support/Interdiction  Budget  Acltlvlty:  #4,  Tactical  Program 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985  Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estlisate 

Eatlmate  to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

7,017 

4,491 

3,748 

43,549 

2628 

MW 

3,088 

491 

0 

9,061 

2882 

Target  Recognizer  Technology 

2,029 

4,000 

3,748 

32,588 

for  LANTIRN 

2910 

F/A-18  FLIR  Pod  Evaluation 

1,900 

1,900 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION:  The  specific  Air  Force  needs  for  an  Improved  night  alr-to-surface 

attack  capability  are  documented  In  the  Statement  of  Operational  Need  (TAF  SON)  302-81  dated  11  Mar  81.  To  achieve  the 
goal  of  multiple  kills  per  pass,  a  capability  for  rapid  target  recognition  la  needed.  The  Target  Recognizer  Techi^logy 
Is  complementary  to  the  bow  Altitude  Navigation  and  Targeting  Infrared  System  for  Night  (LANTIRN)  system  which  Is  In 

full-scale  development  and  Is  designed  to  provide  that  capability  of  multiple  kills  per  pass  when  integrated  Into  the 

LANTIRN  targeting  pod. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT&E  3,088  4,491  3,912  35,800  77,972 

(U)  EXPLANATION  OF  CHANCES;  The  total  program  funding  has  been  adjusted  to  reflect  only  that  portion  of  the  target 
recognizer  technology  which  will  be  In  advanced  development.  FY  82  funding  for  project  2910  established  In  response  to 
Public  Law  97-252. 

4.  (U)  OTHER  APPPR0PRIATI0N  FUNDS:  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  The  LANTIRN  targeting  pod  being  developed  under  PE  64249F  Is  designed  to  accommodate  a 

target  recognizer  for  automatically  acquiring  targets.  Based  on  the  degree  of  demonstrated  performance  In  advanced 
development,  integration  of  the  recognizer  Into  the  targeting  pod  could  provide  a  significant  Increase  in  expected  kills 
per  pass. 

6.  (U )  WORK  PERFORMED  BY:  This  effort  will  be  managed  by  the  Aeronautical  Systems  Division,  Wright-Pat terson  AFB,  OH 
and  pe-formed  by  two  competing  contractors.  These  contractors  are  Martin  Marietta  Corp,  Orlando  FL,  and  Hughes  Aircraft, 
Canoga  Park,  CA.  Advanced  Target  Recognizer  studies  are  being  managed  by  the  Avionics  Laboratory,  Aeronautical  Systems 
Division,  WriRht-Patterson  AFB,  Oil. 
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Program  Element:  I63249F _  Title:  Night  Attack  Program 

DoD  Hisalon  Area:  Close  Air  Support/Interdiction.  1223  Budget  Activity:  Tactical  Programs,  *4 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

(U)  Project:  2882,  Target  Recognizer  Technology  for  LANTIRN 

A.  (U)  Project  Description:  The  FY  1984  Target  Recognizer  Technology  will  culminate  the  advanced  development 
efforts  using  contractor  laboratory  processors  to  demonstrate  maturity  of  software  algorithms  and  proposed  microprocessor 
hardware.  The  advanced  development  la  being  accomplished  through  level-of-ef fort  contracts  with  two  competing  contrac¬ 
tors.  Funding  will  also  provide  high  quality  FLIR  data  for  evaluating  performance  of  these  two  recognizers  as  well  as 
other  target  recognizers  which  may  be  available  at  that  time. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Successfully  completed  target  recognizer  breadboard  (laboratory)  processor 
and  contractor  demonstrations  with  limited  sample  data  base.  Program  for  obtaining  expensive,  high  quality  data  base  to 
be  used  In  future  evaluation  was  Initiated.  Millimeter  radar/pod  integration  was  completed  and  testing  of  pod  on  T-39 
testbed  was  begun. 

(2)  (U)  FY  1983  Program:  Digital  FLIR  data  will  be  collected  and  provided  to  each  contractor  for  more 
accurate  assessment  of  recognizer  performance.  Testing  of  millimeter  radar  will  be  completed. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  FY  84  funding  request  will  com¬ 
plete  advanced  development  activities  for  competing  target  recognizer  technologies.  Competing  recognizers  will  be 
evaluated  based 
level  of  effort 

(4) 

transitioned  to 

C.  <U) 


8.  (UJ  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable 


on  target  recognition  performance  using  high  quality  standard  FLIR  Input  data.  Cost  estimate  based  on 
to  be  accomplished  under  existing  contract. 

(U)  Program  to  Completion:  If  technology  demonstrated  to  be  sufficiently  mature,  program  will  be 
full-scale  development  under  PE  64249F. 

Major  Milestones: 


Milestones  Dates 


(1)  Obtain  digital  FLIR  for  data  base  Jan  1983 

(2)  Conduct  performance  evaluation 

of  competing  recognizers  Jan  1984 

(3)  Transition  to  full-scale  development  TBD 
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FY  1984  BDTAB  DESCRIPTIVE  SUMMARY 


Program  Element:  I63256F _  Title:  Joint  Services  Advanced  Vertical  Lift  Aircraft  (JVX) 

DOD  Miseion  Areal  t  225.  Air  Warfare  Support  Budget  Activity:  #4  Tactical  Programs 


1.  (U) 

RESOURCES  (PROJECT  LISTING): 

(t  in  thousands) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

2971 

2972 

JVX  Airframe  Development  0 

Modei.:  Technology  Engine  (MTE)  0 

Development 

0 

0 

14.351 

0 

42,926 

0 

547,123 

235,700 

604,400 

235,700 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED: 

The  JVX 

will  provide  the  Army, 

Navy,  Air  Force 

and  Marine 

Corps  with  the  ability  to  conduct  combat,  combat  support  and  combat  service  support  missions  requiring  vertical 
takeoff  and  landing  capabilities.  JVX  will  replace  a  number  of  aging,  obsolescent  aircraft  not  adequately  capable 
of  performing  the  assigned  mission  and  will  also  provide  for  erpanded  mission  capabilities.  In  the  1990's 
and  beyond,  the  JVX  will  be  a  primary  replacement  for  the  Air  Force  Special  Operations  Force  (SOP)  HH-53/CH-53 
helicopter  and  will  supplement  the  capability  of  the  MC-130E/H  aircraft.  JVX  will  provide  a  new,  additive  capability 
for  special  operations  and  combat  rescue  forces. 

3.  (U)  COHPARISIOH  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (t  In  Thousands)  N/A 

4.  (u)  OTHER  APPROPRIATION  FUNDS:  (t  in  thousands) 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 
Estima ted 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

Aircraft  Procurement,  Air  Force: 

Funds  (current  require;  ents) 

to 

to 

to 

to 

TBD 

TBD 

Quantities  (current  requirements) 

0 

0 

0 

0 

200 

200 

5.  (U)  RELATED  ACTIVITIES;  N/A 


6.  (U)  WORK  PERFORMED  BY:  Two  contractors  will  be  competitively  selected  to  perform  preliminary  design  of  the 
JVX.  The  contractors  will  be  selected  in  early  CY  83.  The  principal  RDT4E  agency  will  be  Naval  Air  Systems  Command 
(NAVAIRSYSCOM) .  Numerous  agencies  from  the  Joint  Services  will  participate. 

7.  |'U)  PROJECTS  LESS  THAN  310  MILLION  IN  FY  1984:  None  sre  anticipated  at  this  time. 
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Program  Element:  #  63256F _  Title:  Joint  Services  Advanced  Vertical  Lift  Aircraft  (JVX) 

DOD  Mission  Area:  t  225,  Air  Warfare  Support  Budget  Activity:  ^  4  Tactical  Programs  ~ 

8.  (U)  PBOJECTS  OVEB  HO  MILLIOH  IH  FY  1984: 

A.  (U)  Project  Description:  JVX  is  expected  to  reduce  Department  of  Defense  costs  through  execution  of 
a  joint  development  program  for  a  common  aircraft.  The  JVX  is  a  joint  Army,  Navy,  Air  Porce,  Marine  Corps 
program  with  the  Navy  as  Executive  Service  in  accordance  with  the  joint  Memorandum  of  Understanding  dated  4 
Jun  82,  the  Secretary  of  Defense  Decision  Memorandum  of  8  Dec  82,  and  the  USDF4E  Memorandum  of  27  Dec  82. 

The  JVX  will  be  an  advanced  technology  vertical  lift  aircraft  capable  of  meeting  multimisslon 

service  requirements,  while  achieving  a  significant  increase  in  performance  over  current  aircraft.  We  currently 
view  the  JVX  as  a  supplement  to  the  capability  of  Special  Operations  Forces  (SOP)  MC-130,  as  a  replacement 
for  the  SO F  HH-53,  and  as  a  complement  to  the  combat  rescue  vertical  lift  fleet.  In  the  mid-1990s,  we  plan 
to  incorporate  the  HH-60D  avionics  suite  into  the  Air  Porce  version  of  the  JVX.  A  mixed  fleet  of  HH-60D  and 
JVX  aircraft  will  combine  the  helicopter's  efficiency  in  the  low  level,  slow  speed,  nap-of-the-earth  flight 
regime  with  the  high  speed  and  long  range  of  the  tilt  rotor  to  achieve  the  full  spectrum  of  capability  required 
to  perform  the  worldwide  combat  rescue/special  operations  mission  -  a  capability  neither  aircraft  alone  can 
provide. 

B.  (U)  Program  Accomplishments  and  Puture  Efforts: 

(1)  (u)  PY  1982  Accomplishments:  Using  funds  provided  by  each  of  the  Services,  a  Joint  Services 
Operational  Bequlrement  was  staffed,  a  Joint  Technology  assessment  was  conducted,  a  Joint  Services  Memorandum 
of  Understanding  signed,  and  a  BFP  was  prepared  for  release  to  Industry.  JVX  is  an  PY  83  (not  PY  82)  new  start. 

(2)  (U)  PY  1983  Program:  OSD  reviewed  the  acquisition  strategy  on  15  November  1982  and  approved 

release  of  the  competitive  Bequest  for  Proposal  to  industry  for  the  preliminary  design  phase.  The  Bequest 
for  Proposal  was  released  to  industry  17  January  1983-  Proposals  will  be  evaluated  to  support  selection 

of  two  competitors  who  will  conduct  a  series  of  wind  tunnel  tests,  construct  mock-ups,  develop  math  models 
to  be  used  to  simulate  JVX  on  the  National  Aeronautics  and  Space  Administration  (NASA)  Vertical  Motion  Simu¬ 
lator,  conduct  trade  studies  to  Identify  the  cost  and  weight  drivers  of  JVX,  and  make  cost  estimates  for  the 
program. 


(3)  (U)  PY  1984  Planned  Program  and  Basis  for  PY  1984  BDT4E  Bequest:  The  JVX  preliminary  design  effort 
started  in  PY  83  will  continue  in  PY  84  with  the  addition  of  contractural  effort  in  start-up  of  limited 

detail  design,  and  prototype  producibility  engineering  to  prepare  for  entering  Pull  Scale  Development  in  PY 
85.  During  this  phase,  Industry  will  develop  the  JVX  design,  conduct  extensive  wind  tunnel  tests,  simulations, 
and  complete  a  proposal  for  the  balance  of  the  program.  The  purpose  of  this  23  month  effort  is  to  clearly 
define  the  cost,  risks,  and  schedule  before  continuing  with  the  major  portion  of  the  program. 

(4)  (U)  Program  to  Completion:  Pull  Scale  Engineering  Development  and  Testing  of  eight  (8)  prototype 
air  vehicles.  Emphasis  will  be  placed  on  verifying  actual  system  performance  through  joint  and  integrated 
teat  and  evaluation  performed  in  compliance  with  DOD  directive  5000.3-  Air  Porce  peculiar  test  and  evaluation 
(PSD/0T4E)  will  be  combined  contractor/govemment  technical  test.  JVX  Production  Belease  begins  in  FY  89  for 
the  Marine  Corps.  Production  Belease  for  the  Army,  Navy  and  Air  Force  is  in  FY  91  leading  to  Air  Force  Special 
Operations  Force  IOC  in  FY  93  and  Search  and  Fescue  IOC  in  FY  1995-  Production  of  200  aircraft  for  the  Air  Force 

will  be  completed  In  FY  2000.  414  VjAlk  ;f  & 
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Program  Element:  §63256? _  Title:  Joint  Services  Advanced  Vertical  Lift  Aircraft  (JVX) 

DOD  Mission  Areal  §  225,  Air  Warfare  Support  Budget  Activity:  #4  Tactical  Programs 

C.  (u)  Major  Milestones: 


Milestones 

Dates 

1. 

Preliminary  Design  Contract  Auard 

2  0  FT  83 

2. 

Full  Scale  Development  Contraot  Award 

3  Q  FY  85 

3- 

Long  Lead  Release 

3  0  FY  87 

4. 

OT4E  (USHC) 

2  Q  FY  88 

5. 

Full  Production  Release 

1  Q  FY  94 

6. 

First  USMC  Delivery 

3  0  FY  91 

7. 

USA/USAF/USN  Delivery 

1  0  FY  93 

4V7 
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FY  1964  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63307? 

DOD  Mission  Area:  #214-Cround  Based  Antl-Alr  and  Tactical  Missile  Defense 


RESOURCES  (PROJECT  LIST INC):  ($  in  Thousands) 


Project  FY  1982  FY  1983  FY  1984 

Humber  Title  Aotual  Estimate  Estimate 


Total 

PY  1983  Additional  Estimated 

Estimate  to  Completion  Coat 


Air  Base  Survivability  0  0  3.832  3.310  Continuing  N/A 

(New  Start) 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSIOH  HEED:  The  ability  of  USAF  elements  to  sustain  combat  aircraft  sortie 

generation  capabilities  under  actual  or  threat  of  conventional  air  attack,  chemical  attack  and  or  open/covert  ground 
attack  against  airbases  must  be  guaranteed.  The  purpose  of  this  new  start  program  is  to  initiate  technology  Improvements 
for  Air  Force  Base  Survivability  (ABS)  program.  Efforts  will  focus  on  integrating  operations  concepts,  planning, 
research,  development  and  acquisition  programs  to  provide  sustained  combat  sortie  generation  capabilities  when  hostilities 
occur  on  or  in  proximity  to  theater  air  bases. 

/ 

Validated  requirements  for  the  development  of  improvements  to  ABS  include  TAP  SOH  319-79,  Post  Attack  Launch  and  Recovery, 
TAP  ROC  318-73,  All  Purpose  Chemical/Biological  Agent  Decontaminant,  and  TAP  ROC  318-75,  Collective  Chemical/Biological 
Protection  Equipment.  Prior  efforts  to  satisfy  these  requirements  were  fragmented  along  functional  lines.  This  program 
recognizes  the  Interdependence  of  the  diverse  efforts  which  make  up  ABS.  These  include  active  defense,  passive  defensive 
measures,  base  recovery,  survivable  base  and  intra- theater  and  improved  aircraft  landing  and  takeoff  performance. 


The  program  provides  for  an  effective  ABS  system  by  applying  a  program  management  approach  to  the  planning,  integration, 
and  control  of  ABS  technology.  A  comprehensive,  worldwide  ABS  master  plan  and  Investment  Strategy  will  be  developed  to 
cover  operational  concepts,  research,  training,  development,  acquisition,  manpower  and  support.  Initial  planning  will 
emphasize  improving  near  term  capabilities. 

3.  (U)  COMPARISON  WITH  FY  83  DESCRIPTIVE  SUMMARY:  (»  in  Thousands) 

This  la  a  new  start  program  for  FY  1984  with  no  prior  Descriptive  Summary. 
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Program  Element:  #65307?  Title:  Air  Base  Survivability  (ABS; 

DOD  Mission  Area:  #2TT-Cround  Baaed  Anti-Air  and  Tactical  Missile  Defense  BudgetActlvity :  #4- Tactical  Programs 

4.  (U)  OTHER  APPR0PRIATI0H  FUNDS :  ($  in  Thousands)  N/A 

5.  ((/)  RELATED  ACTIVITIES: 

This  is  a  new  start  program  for  FY  1984-  A  new  643C7  Program  Element  was  recently  created  to  provide  an  orderly  tran¬ 
sition  of  63307E  efforts  into  full  scale  development. 

6.  (U)  WORK  PERFORMED  BY: 

This  is  a  new  start  program  in  FY  1984-  In-house  development  organizations  responsible  for  elements  of  the  program  are 
Armament  Division  and  Aeronautical  Systems  Division  (Air  Force  Systems  Command). 

7.  (U)  PROJECT  LESS  THAR  S10  MILLION  IH  FY  1984: 

Project:  Air  Base  Survivability  (single  project  in  program  element) 

This  is  a  new  start  program  in  FY  1984.  The  purpose  of  this  new  start  is  to  provide  a  single  program  to  focus  use  of 
promising  technologies  directly  on  advanced  development  items  needed  to  meet  valid  ABS  requirements.  As  many  separate 
equipments  and  items  are  needed,  this  single  program  will 'provide  centralized  management  of  the  advanced  development  work 
needed  including  tradeoff  studies,  investment  strategy,  master  planning,  as  well  as  Individual  item  advanced  development, 
e.g.,  Ordnance  Rapid  Area  Clearance  System  (ORACLE),  Measure  of  Merit  Modeling,  Airborne  Damage  Assessment  System,  Mobile 
Weapon  System,  Rapid  Runway  Repair  Techniques,  ate. 

Additional  details  on  specifically  planned  efforts  include:  continuing  operation  of  the  System  Management  Office  at 
Armament  Division  (Air  Force  Systems  Command);  Measure  of  Merit  Analysis  to  quantify  the  contributions  to  combat  sortie 
generation  of  all  ABS  investments;  recording  of  a  comprehensive  data  base  for  all  ABS  efforts;  master  planning  and 
investment  strategy  planning  responsive  to  changing  needs,  technology  and  operational  and  system  concepts;  planning  for 
interoperability  with  allies;  evaluation  of  missions,  current  capabilities,  improvement  alternatives,  and  prioritization 
processes;  coat  effectiveness  analyses;  maintaining  comprehensive  base  vulnerability  and  trend  analyses;  coordinating 
activities  with  development  and  using  commands;  supporting  operating  commands  and  Air  Training  Command  to  define  required 
training  courses,  objectives,  and  equipment;  programming  and  sponsoring  demonstrations/validations  of  candidate  ABS 
systems;  participating  in  exercise  planning;  and  conducting  integration  studies  in  coordination  with  Air  Staff  and  Major 
Comnands/Separate  Operating  Aotivities. 
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FY  1984  RDTSE  DESCRIPTIVE  SUMMARY 


Prograa  Element:  I63714F  Title:  DoD  Physical  Security  Equipment-Exterior  (Adv  Dev) 

DoD  Mission  Area:  /225  -  Ait  Warfare  Support  Budget  Activity:  04  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands)  Total 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Project 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Number 

Title 

TOTAL  FOR  PROCRAM  ELEMENT 

996 

3,911 

3,715 

1,913 

3,900 

51,700 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  prograa  supports  the  development  of  the  Department  of  Defense 
Base  and  Installation  Security  Systea,  a  standardized  exterior  physical  security  system,  by  accomplishing  advanced  devel- 
opaent  tasks  in  three  functional  areas:  detection,  command  and  control,  and  Imaging.  A  Department  of  Defense  need 
exists  for  a  family  of  standardized  modular  equipment,  lntegrable  into  system  configurations  to  provide  a  level  of  secur¬ 
ity  in  consonance  with  the  deployment  mode,  threat  level,  and  sensitivity  of  the  asset  being  protected.  The  resulting 
security  equipment  Increases  the  capability  of  the  security  forces  to  detect  and  intercept  terrorists  and  permits  in¬ 
creased  mobility  of  the  forces  for  better  utilization  of  existing  manpower. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT&E  996  3,911  3,838  4,500  51,100 

Procurement  (Other )( 27589F)  10,789  21,820  70,953  Continuing  Not  Applicable 

(formerly  27596F) 


The  decrease  in  FY  1984  procurement  funding  is  due  to  a  slip  in  the  full-acale  development  of  the  mobile  individual 
resource  protection  sensor  which  slipped  procurement  funding  requirements  to  FY  1985. 


4.  (U)  OTHER  APPROPRIATION  FUNDS: 


Procurement  (Other )( 27589F) 

(formerly  27596F) 


Total 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
•  Estimate 

FY  1985 
Eatlmate 

Additional 
to  Completion 

Estimated 

Costs 

10,860 

20,424 

8,806 

83,498 

Continuing 

Hot  Applicable 
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4^so 


Title:  DoD  Physical  Security  Equipment-Exterior  (Adv  Dev) 
Budget  Activity:  #4  -Tactical  Programs 


5.  (U)  RELATED  ACTIVITIES:  Full-scale  development  of  equipment,  subsystem/system  integration  and  teat,  and  type  C  (pro¬ 
duction)  specification  development  is  accomplished  under  Program  Element  64715F,  Department  of  Defense  Physical  Security 
Equipment-Exterior  (Engineering  Development).  Procurement  of  physical  security  equipment  Is  accomplished  using  Other 
Procurement-Air  Force  funding  under  Program  Element  27S89F,  Base  Physical  Security  Systems.  The  Base  and  Installation 
Security  System  equipment  will  be  designed  for  interoperability  with  the  Army  interior  security  system  (Facility  Intru¬ 
sion  Detection  System)  and  the  Army  tactical  sensor  system  (Remotely  Monitored  Battlefield  Sensor  System).  This  program 
also  Interfaces  with  an  exploratory  development  program-  for  nuclear  site  security  managed  by  the  Defense  Nuclear  Agency. 
Management  oversight  of  the  physical  security  equipment  programs  is  provided  by  the  Department  of  Defense  Physical 
Security  Equipment  Action  Croup  with  the  Chairperson  residing  in  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering. 

6.  (U)  WORK  PERFORMED  BY:  This  program  is  managed  by  the  Physical  Security  Systems  Directorate,  Electronic  Systems 
Division,  Hanscom  Air  Force  Base,  MA.  Department  of  Defense  agencies  performing  development  tasks  are:  Rome  Air 
Development  Center,  Grlfflss  Air  Force  Base,  NY;  Army  Mobility  Equipment  Research  and  Development  Command  and  Army 
Night  Vision  Laboratory,  Fort  Belvolr,  VA;  Army  Waterways  Experimental  Station,  Vicksburg,  MS;  Naval  Ocean  Systems 
Center,  San  Diego,  CA;  and  the  Naval  Coastal  Systems  Center,  Panama  City,  FL.  In  addition  to  these  Defense  agencies, 
the  Department  of  Energy /Sandla  Laboratories,  Albuquerque,  NM,  performs  advanced  development  tasks  and  the  Analytical 
Systems  Engineering  Corporation  assists  in  the  system  engineering  support  and  Integration  task. 

7.  (U)  DoD  Physical  Security  Equipment-Exterior  (Adv  Dev)  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984) 

A.  (U)  Project  Description:  This  program  responds  to  Secretary  of  Defense  direction  contained  in  Department  of 
Defense  Directive  3224.3,  1  December  1976,  which  designates  the  Air  Force  as  executive  agency  for  the  development  of 
standardized  exterior  physical  security  equipment  and  systems  for  protection  of  bases  and  Installations.  A  world-wide 
Increase  In  the  level  of  terrorist  threat  and  a  greater  emphasis  on  security  protection  for  mission-critical  resources 
necessitate  the  development  of  a  standardized  system  capability  for  use  by  all  Defense  agencies.  The  objectives  are 
to  provide  a  capability  for  high  level  security,  against  all  threat  levels,  for  resources  in  three  deployment  modes: 
permanent,  semipermanent,  and  mobile.  This  program  provides  a  technology  base,  accomplishes  advanced  development  tasks, 
and  develops  prototype  equipment  for  full-scale  development.  Maximum  utilization  Is  being  made  of  technology  and 
prototypes  developed  by  other  Services  and  commercial  sources  whenever  feasible. 
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Program  Element :  *63714F 
DoD  Mission  Area:  #255  -  Air  Warfare  Support 


Program  Element  *63714?  Title:  OoD  Physical  Security  Equipment-Exterior  (Adv  Dev) 

OoD  Mission  Area:  #22S  -  Alt  Wat  fare  Support  Budget  Activity:  #4  -  Tactical  Programs 

B.  (U)  Program  AccoapllahaenCg  and  Future  Efforts: 

(1)  (V)  FY  1982  Accomplishments:  Many  advanced  development  tasks  have  been  accomplished  with  the  following 
subsystem  components  having  completed  advanced  development  In  FY  1982:  ported  coaxial  cable  sensor  and  mobile  Indi¬ 
vidual  resource  protection  sensor. 

(2)  (U)  FY  1983  Program:  Advanced  development  continues  In  the  following  areas:  pyroelectric  vldlcon  Imaging 

sensor,  advanced  signal  processing  techniques,  sensor  data  acquisition,  and  foliage  penetration  radar. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Includes  funds  for  the  continued  advanced 
development  of  technologies  and  prototype  equipment  for  the  Total  Base  and  Installation  Security  System  capability. 
Primary  emphasis  will  be  placed  on  sensor  data  acquisition  and  aerial  Intrusion  detection  techniques.  Sensor  data 
acquisition  techniques  will  provide  better  utilization  of  existing  sensor  outputs  by  providing  combinational  and  central 
processing  to  reduce  nuisance  alarms  and  improve  the  probability  of  detection.  Aerial  Intrusion  detection  techniques 
are  being  developed  to  provide  a  detection  capability  for  intrusions  Into  nuclear  storage  areas  by  helicopter,  para¬ 
chute,  and/or  hang  glider.  Cost  estimates  are  based  on  inputs  from  various  government  agencies  performing  these 
development  efforts  which  were  updated  In  September  1982. 

(4)  (U)  Program  To  Completion:  This  program  will  provide  technology  and  prototype  equipment  for  engineering 

development  of  the  Base  and  Installation  Security  System.  Advanced  development  tasks  will  continue  at  a  nominal  level 

subsequent  to  the  availability  of  the  Total  Base  and  Installation  Security  System  capability  to  keep  the  system  current 
with  the  State-of-the-art  technology. 

C.  (0)  Major  Milestones:  Not  Applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  637 18F  Title:  Electronic  Warfare  Technology 

DO0  Mission  Area:  374  -  Multlmlsslon,  Technology.  &  Support  Budget  Activity:  4  -  Tactical  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTING):  (  $  in  thousands) 


Pro  Ject 
Number 

Title 

FY  1982 
Actual 

FY  1983  FY  1984 

Estimate  Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

11,156 

13,350 

24,736 

26,349 

Continuing 

Not  Applicable 

691X 

Electronic  Warfare  Technology 

8,000 

6,125 

14,536 

16,949 

Continuing 

Not  Applicable 

2432 

Warning  and  Power  Management 

3,156 

4,925 

8,100 

7,700 

Continuing 

Not  Applicable 

Systems  Technology 

2754 

C3  Countermeasures  Technology 

0 

2,300 

2,100 

1,700 

Continuing 

Not  Applicable 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

This 

program  provides  advanced 

development  In  the 

area  of  elec- 

tronlc 

warfare  where  an  expanded  technology 

base  is  needed  to 

solve  critical 

penetration 

aid  problems  for 

all  classes  of 

manned  and  unmanned  aircraft.  This  program  also  provides  for  component,  technique  and  subsystems  development  leading 
tu  the  reduction  of  acquisition  and  life  cycle  cost  of  electronic  warfare  equipment  and  systems. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  Thousands) 

RDT4E  11,756  18,724  21,087  Continuing  Not  Applicable 

(U)  The  decrease  In  funding  in  FY  82  reflects  reprogramming  of  funds  out  of  the  PE  to  fund  another  higher  priority 

program.  The  decrease  in  funding  in  FY  83  reflects  a  congressional ly  directed  reduction  with  no  rationale  provided  and 
a  reprogramming  of  funds  out  of  the  PE  to  fund  another  higher  priority  program.  The  increase  in  funding  In  FY  84  is  the 
net  result  of  a  share  of  congressional ly  directed  undistributed  reductions.  Inflation  adjustments,  and  the  addition  of 
funds  to  support  the  OSD  Reliability  and  Maintainability  Initiative.  These  funds  will  be  used  to  find  techniques  to  sig¬ 
nificantly  improve  the  reliability  and  maintainability  of  electrionc  components  and  systems  in  Electronic  Warfare  equip¬ 
ment  . 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  RELATED  ACTIVITIES:  The  efforts  in  this  program  are  closely  coordinated  with  Program  Element  (PE)  63743F, 
Electro-Optical  Warfare  and  other  electro-optical  and  electronic  warfare  programs  as  well  as  advanced  development  work  In 
similar  activities  by  the  Army  and  the  Navy  through  Joint  reviews  conducted  by  the  Joint  Technical  Coordinating  Group 
and  memoranda  of  agreement.  Exploratory  development  efforts  are  phased  Into  this  program  from  PE  62204F,  Aerospace 
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Avionics.  Completed  electronic  warfare  efforts  are  transitioned  into  the  engineering  development  programs:  PE  64220F, 

EW  Counter  Response;  HE  64710F,  Reconnaissance  Equipment;  PE  64724F,  Tactical  C-*  Countermeasures;  PE  64738F,  Protective 
Systems;  PE  64737F,  Airborne  Self  Protection  Jammer;  and  PE  64739F,  Tactical  Protective  Systems.  Tri-Service  efforts 
are  ln[~  ~]radar  warning  receivers  and  jamming  systems  and  )  countermeasures.  Joint  Air  Force/ 

Navy  efforts  are  in  an  Advanced  Transmitter  applicable  to  the  ALO-99  Installed  in  the  EF-111A,  EA-6B,  and  expendable 
countermeasure  decoys.  It  is  expected  that  a  joint  program  with  the  Navy  will  be  established  In  the  Integrated  Electronic 
Warfare  System  (INEWS)  formerly  the  New  Threat  Warning  System  (NTWS).  Project  2754  Is  new  in  FY  1983.  It  continues 
efforts  previously  funded  in  Project  691X  and  Initiates  new  efforts  developing  C^  countermeasures  technology.  Advanced 
planning,  architecture,  and  overall  guidance  will  be  performed  in  PE  63749F,  C^  Countermeasures  Advanced  Systems,  Prolect 
2947,  Advanced  C^  Countermeasures. 


6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Avionics  Laboratory,  Wright-Patterson  Air  Force  Base,  OH,  manages  the  program 
Development  Center,  Crlfflss  AFB ,  NY.  The  major  contractors  are:  CALSPAN,  Buffalo,  MY  (691X);  Georgia  Technology 
Research  Institute,  Atlanta,  CA  (691X);  SEDCO  Corporation,  Farmlngdale,  NY  C 691X) ;  GTE  Sylvania  Corporation,  Mountain 
View,  CA  (691X,  275A);  and  RAYTHEON,  Coleta,  CA  (691X,  2432).  There  are  eight  additional  active  contractors  with  a 
total  contract  face  value  of  $3,708.8  thousand. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 


A.  (U)  Project: 


and  Power  Management  Systems  and  Technolog 


The  purpose  of  Project  2432  is  to  develop  warning  and  power  management  technologies  to  cope  with  the  projected  threat 
environments  both  for  strategic  and  tactical  aircraft.  The  project  includes  the  following  areas:  1)  advanced  power 
management  systems  to  develop  and  evaluate  optimum  system  configurations,  2)  high  speed,  flexible  Jamming  signal  gener¬ 
ators,  3j  radar  signal  receiver  technologies  that  are  smaller,  can  handle  dense  signal  environments,  and  are  able  to 
detect  exotic  threat  signal  modulations,  4)  high  speed  signal  processors  that  can  sort  through  data  and  determine  optimum 
Jamming  response,  and  5)  receive  and  transmit  antennas  which  can  provide  precise  threat  direction  and  unambiguous  warning 
to  aircrews.  The  enemy  air  defense  network  relies  on  radar  systems  to  search,  acquire,  target,  and  guide  missiles  and 
antiaircraft  fire.  Because  of  this  proliferation  of  different  radar  systems  in  large  numbers,  and  over  a  large  portion 
of  the  microwave  frequencies,  sophisticated  systems  are  required  to  analyze  the  threat  environment  and  either  warn  aircrew 
of  potential  threats  or  Initiate  an  automatic  jamming  response.  Literally,  millions  of  radar  pulses  will  Impinge  on  the 
aircraft  and  require  extensive  sorting  to  determine  theP 

J  This  project  Is  a  technology  base  effort.  1/ser  re¬ 
quire  merits  are  documented  in  TAF  SONS  304-80,  315-73,  and  SAC  ROC  3-79.  FY  1982  accomplishments  Include  the  testing 
and  demonstration  of  the  Advanced  Power  Management  System  (ARMS)  agaln6t  a  modern  threat  environment  simulated  by  the 
Avionics  Laboratory's  High  Density  Environment  Simulator  (HIDES)  and  Dense  Electromagnetic  Environment  Simulator  (DEES). 
The  dense  environments  Included  emitter  signals  exhibiting  The  Integrated  Elec¬ 

tronic  Warfare  System  (INEWS)  program  was  Initiated  Jointly  with  the  Aeronautical  Systems  Division  to  develop  the  core 
offensive/defensive  EW  suite  for  advanced  1990  aircraft  with  primary  attention  given  to  the  Advanced  Tactics  1  Fighter 
(ATF).  I’h.'rye  <>,  New  Threat  Warning  System  Concept  Definition  Studies,  was  completed.  A  preliminary  NTWS  System  Specifi¬ 


cation  was  completed  and  distributed  to  DOD  agencies  and  industry  for  review  and  comment.  In  FY  1983,  the  Al’MS  will  be 
t  ns  fed  and  dnmnustratrd  with  Improved^  ^receiver  capablity  and  advanced  radar|^ 
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~lcapabl titles .  Phase  1  of  the  NTWS  programs  Initiated  in  FY  1983  to  demonstrate  technology  and  system  Integrity. 
This  will  lead  to  a  brassboard  demonstration  of  competing  technologies  prior  to  beginning  engineering  development  designs 
(Phase  2).  In  FY  1984,  evaluation  of  the  Modified  Advanced  Power  Management  System  with  new  subsystems  will  continue, 
along  with  development  of  new  threat  signal  processor,  storage  devices,  and  EW  antenna  designs.  The  INEWS  will  continue 
demonstrating  critical  warning  technology  subsystems. 

B.  Project:  2754,  Countermeasures  Technology 

The  purpose  of  this  new  project  Is  to  consolidate  communication,  command  and  control  countermeasures  (C-*CM)  efforts 
previously  conducted  In  Project  691X  and  new  efforts  designed  to  develop  and  demonstrate  counters  to  enemy  systems. 
Major  thrusts  include:  Airborne  jamming  and  deception  techniques;  drone-borne  and  expendable  C-^CM;  analysis,  simulator 
and  evaluation  support;  location  and  Identification  of  nodes  and  links;  and  ground  based  voice  and  signal  deception. 

In  order  to  accomplish  their  assigned  missions  and  Improve  aircraft  survivability,  the  TAF,  SAC  and  ESC  require  a  com¬ 
bined  air  and  ground  capability  to  degrade  selected  enemy  communication  links  and  nets.  Included  are  methods  to  Identify 
critical  enemy  communications  links.  Integrate  this  Information  Into  the  signals  intelligence  network,  and  display  the 
enemy  battlefield  communication  scenario.  These  countermeasures  enable  tactical  and  strategic  aircraft  tof~ 

~]  The  Tactical  C^  Jammer  modules  for  use  on  mlnl-drone 

vehicles  completed  risk  reduction  work  In  FY  1982.  The  C-*  jammer  brassboard  system  will  be  completed  In  FY  1984. 
Simulator  testing  will  be  conducted  to  determine  expected  effectiveness  In  a  suitably  dense  signal  environment  character¬ 
istic  of  actual  combat.  A  mini-drone  Jammer  will  be  developed  in  FY  1983  and  targeted  against  £ 

1  A  technology  demonstration  will  also  be  conducted  in  FY  1983  via 
flight  tests  against!  JJcomplexes  at  Nellis  APB  flight  test  ranges.  A  new  start  development  effort  will  be 

initiated  In  FY  1983  lor  a  software  and  display  capability  to 

\  Algorithm  definition  and  design  will  be  completed  and  the 
system  will  be  configured  In  FY  1984.  In  addition,  the  (V  jammer  pod  modules  will  be  test  flown.  The  processing/dis¬ 
play  capabilities  for  realtime  target  recognition  and  location  and  ground  based  voice  deception  efforts  will  be 
started  In  FY  1984.  Drone-borne  jammers  will  be  flight  tested  and  transitioned  to  full  scale  engineering  develop¬ 
ment,  This  is  a  technology  base  program  which  supports  TAF  COR  301-78,  ESC  SONs  1-80  and  3-80,  and  SAC  ROC  23-69. 


8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project!  691X,  Electronic  Warfare  Technology 

A.  (y)  Project  Description: 

(U)  The  purpose  of  Project  69 IX  Is  to  provide  advanced  development  of  new  countermeasure  techniques  and  hardware  for 
both  existing  and  new  electronic  warfare  systems.  The  project  Includes  the  following  areas:  (1)  s  supporting  simula¬ 
tion  effort  that  guides  the  allocation  of  funding  through  the  evaluation  of  new  concepts  and  techniques;  (2)  radar 
signature  reduction  to  delay  and  impair  acquisition  and  tracking  of  our  aircraft  by  enemy  radar;  (3)  on-board  jamming 
systems,  components,  and  techniques  needed  to  Jam  enemy  radar;  (4)  off-board  or  expendable  systems  to  confuse  enemy 
radars  and  dilute  enemy  defenses;  (5)  electronic  collection  systems  to  Inform  the  field  commander  of  changes  In  the 
electronic  environment;  and  (6)  the  development  of  standardized  and  low  cost  reliable  and  maintainable  components  and 
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systems  to  enable  the  Department  of  Defense  to  better  afford  the  increasing  amount  and  sophistication  of  electronic 
countermeasures  equipment  require  on  modern  aircraft.  The  enemy  air  defense  network  is  characterized  by  botli  airborne 
and  land  based  radar  and  communication  systems  that  locate,  monitor,  guide,  and  control  offensive  and  defensive  elements. 
The  enemy  continues  to  Improve  these  elements  against  our  forces  and  our  operational  countermeasures.  This  requires  a 
strong  technology  base  to  provide  demonstrated  counters  to  these  Improvements  and  avoid  technological  surprises  by  new 
enemy  threat  systems.  This  project  is  a  technology  base  effort  which  supports  TAC  SONs  315-73,  301-78,  and  304-80;  SAC 
SONs  23-69,  13-73,  3-79,  6-81,  and  10-81;  and  MAC  SONS  7-81,  8-81,  and  9-81. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments:  The  f  ^countermeasure  was  successfully  flight  tested  against 

ground-based  and  alrborne[_  I  systems  and  demonstrated  breaklock  capability.  The  Advanced  High  Power  Trans¬ 

mitter  system  was  delivered  and  installed"  on  a  Navy  A-3  aircraft  and  underwent  safety-of-f light  testing  In  preparation 
for  countermeasure  evaluation  in  FY  1983.  The  Extra-High  Frequency  (EHF)  EW  system^  'was 

completed  and  shipped  to  the  Naval  Air  Test  Center  for  ground  testing.  Testing  will  continue  In  FY  1983.  Development 
of  the  advanced  EHF  Transmitter  subsystemf  'was  completed.  This  transmitter  will  upgrade  the  EHF  EW  System, 

which  is  a  joint  program  with  the  Navy.  I  measurements  for  «C  U  aircraft  design  were  made 

at  J:he  RATSCAT  facility  at  Holloman  AFB ,  Nil.  The  results  will  be  analyzed  to  determine  the  countermeasure  Implications 
of  I  J  Selected  risk  reduction  efforts  to  support  the  C-*  jammer  (such  as  compressive  receiver  appli¬ 

cation)  were  completed  and  development  of  the  C^  jammer  was  initiated  (this  work  will  be  transferred  to  Project  2754  in 
FY  1983).  The  advanced  mixed  mode  deception  system  has  been  evaluated  at  the  REDCAP  facility  and  demonstrated  a|_ 

countermeasure  capability.  [  fECM  testing  was  successfully  completed  against  the 

SADS  IV  system.  A  capability  was  demonstrated  aj;aln8t'u  _  in  general.  As  a  result  of  the  reduction  of  the 

FY  1982  funding,  the  Metallized  Radome,  and  the  efforts  had  to  be  deferred  until  FY  1983.  The 

High  Temperature  Radar  Absorbing  Material  effort  to[. _  .  „  was  cancelled.  Important 

technology  will  be  delayed  In  development  thus  delaying  transition  and  fielding  critically  needed  protection  to  opera¬ 
tional  forces. 


(2)  FY  1983  Program:  The  Fuze  Countermeasure  Brassboard  system  will  be  completed  and  ready  for  testing 

against  a  fuze  model  comparable  to  the  type  that  would  be  used  against  a  cruise  missile  target.  Development  effort  will 
start  on  a  metallized  radome  and  special  jamming  array  technology  for  application  to  low  cross  section  aircraft.  The 
metallized  radome  is  specifically  Intended  for  the  'chaff  development  will  be  started  and  will 

address  the  problem  of  generating  a  J  signature.  Chaff  that  opens  rapidly  and  presents  a[_  _  signature  Is 

required  for  confusion  and  track  break  of”  weapons.  The  advanced  transmitter  system  will  undergo  flight 

test_  evaluation  against  _,and  t*>e  enhancement  that  will  be  afforded 

the  The  Low  Band  Advanced  Transmitter  development  will  be  initiated  and  will  also  be  designed 

for  the  system.  The  ground  testing  of  the  EHF  EW  system  will  be  completed  at  NATC.  The  Advanced  EHF  Transmitter 

Subsystem  development  will  continue  and  use  of  this  transmitter  in  a  flight  test  program  in  FY  1984/1985_ls  planned. 
Support  of  the  C-*  Jammer  system  will  be  continued.  A  program  to  support  engineering  development  of  the_ 
countermeasure  for  ippllcatlon  will  be  started  to  provide  the  needed  data  base  of  terrain  reflectivity  data! 

^  , Countermeasure  analysis  of  the  hostile  Blgnal  environment  will  be  supported  by  Initiation  of  an^  _J 

signal  processor  design.  This  will  provide  capability  for  signal  V 
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(3)  FY  1984  Program  and  Basis  for  FY  1984  RDT4E  Request:  The  Fuze  Countermeasures  Brassboard  will  be 

Jleld  tested  at  either  the  Naval  Weapons  Center,  China  Lake  or  _Hol Ionian  AFB,  NM.  The  system  Is  being  designed  to  aid  a 

,  _ _  Therefore,  this  jammer  is  intended  for.  The 

metallized  radome  being  designed  for  the(_  will  be  completed  and  radar  cross  section  measurements  taken  of  the  radome 
itself  and  mounted  on  an,  1  This  program~does  not  include  flight  testing.  The  Special  Jamming  Array  Investigation 
.  of  'will  continue.  This  effort  seeks  to  make  high  gain,  high  performance  ECU  antennas  compat¬ 
ible  with  _  aircraft.  The,  Chaff  Program  will  continue  development  of  fabrication  and 

packaging  techniques  and  the  enhancement  of  the  chaff's  _  signature .  The  C^  Jammer  Program  will  complete  the 

brassboard  system.  The  brassboard  will  be  evaluated  in  FY  1983  at  the  REDCAP  Facility  and  funded  by  Project  27S4.  The 
Advanced  EilF  Transmitter  subsystem  fabrication  will  be  completed  and  initial  flight  test  preparations  will  be  started. 
Tests  against  the  l  "radar  are  planned  and  a  Joint  US/UK  test  with  the[~  radar  Is  also  planned.  The  Terrain 

Measurements  program  will  complete  Instrumentation  work  and  preparation  for  the  airborne  test  platforms.  Initial  field 
measurements  in  support  of  the  engineering  development  of_  the  _  countermeasure  will  begin.  The  Low  Band 

Advanced  Transmitter^  ^development  for  the  _  _will  be  continued.  New  starts  In  FY  1984  include  a  48 

month  High  Power  Technology  Risk  Reduction  program  to  demonstrate  that  aj_  "system 

based  on  use  of  _  "'can  be  Installed  and  flown  on  an  aircraft. 

This  Is  the  key  element  in  an  airborne  application  of  radio  frequency  technology.  A  possible  Joint  program 

with  the_Navy  way  be  pursued  If  thi_s  technology  can  be  used  on  a  ship,  A  42  month  program  to  apply  new  concepts  to  the 
__  _  countermeasure  against  a_  _Jwill  be  started.  This  program  will  advance  the  technology  required 

to  shorten  the _  application  to  tactical  aircraft.  In  addition,  a  36  month  study  will  develop  design 

concepts  to  enable  the  (,  ^technique  to  operate  effectively  against  ^  '  _  A  4R  month  new 

start  effort  to  demonstrate  countermeasure  concepts  to  degrade  the  second  generation^  "7W1H  be 

undertaken.  Thi6  effort  will  be  a  follow-on  to  the  PE  62204F/Project  2000  __  ^Countermeasures  Investigations  A  24 
month  program  to  demonstrate  the  technology  approach  required  for  and  the  capabilities  ol _  processing 

will  be  Initiated.  This  demonstration  effort  is  based  on  analysis  of  radar  signal  information  obtained  from  both|~ 

The  design  for  the  _ processor  will  be  provided  from  an  ongoing  development  ~ 

program.  is  needed  to  enable  I"  *")of  the  threat  signal  environment  and  to  handle  the 

_  emitters  that  are  difficult  to  process.  Several  new  start  efforts  will  be  Initiated  to  specifically  address  re- 
'llablllty  and  maintainability  Issues  associated  with  EW  equipment  and  systems.  Examples  Includes  Travelling  Wave  Tubes, 

RF  Amplifier  Chains,  EW  power  sources,  and  receiver  channel  reliability.  The  programs  scheduled  for  completion  or  planned 
for  continuation  will  require  approximately  $17,943  thousand.  Approximately  $6,782  thousand  will  be  available  for  new 
starts  and  $960  thousand  will  be  needed  for  in-house  laboratory  support.  Estimates  for  the  new  starts  are  based  on 
Industry  feedback  and  engineering  feedback. 

(4)  (U)  Program  to  Completion:  This  la  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  Applicable. 
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Program  Element:  #63726F  TITLE:  Fiber  Optica  Development 

DOD  Hlaalon  Area:  #551,  Electronics  and  Phyalcal  Sciences  Budget  Activity:  $2,  Advanced  Technology  Development 

1.  (U)  RESOURCES:  (S  In  thouaanda) 

FY  1982 
Actual 

TOTAL  FOR  PROCRAM  ELEMENT 

(rdtae) 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Force  Fiber  Optics  Development  Program  provides  for  the 
development  of  fiber  optic  systems  needed  to  meet  Air  Force  operational  requirements  for  lightweight,  low  cost,  broadband 
transmission  systems.  Also  included  is  the  development  of  standards  to  provide  interoperability  between  Air  Force  systems 
and  the  systems  of  the  other  Services  and  to  prevent  the  proliferation  of  non-standard  equipments. 

3.  (u)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

TOTAL  FOR  PROGRAM  ELEMENT  —  2,864  1,660  Continuing  Not 

Applicable 

FY  1984  shows  an  increase  which  was  the  result  of  Air  Porce/  identification  of  additional  tasks  which  can  be  accomplished 
with  fiber  optics.  The  increase  was  fully  justified  on  the  basis  of  significant  cost  savings  (over  the  use  of  conventional 
systems  such  as  coax  cable  and  copper  wire)  along  with  the  other  advantages  offered  by  the  employment  of  fiber  optica  in 
USAF  systems. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 

5.  (U)  RELATED  ACTIVITIES:  The  Air  Force  Fiber  Optica  Program  is  funded  by  two  program  elements  (63726F  for  RDTAE  dollars 
for  Advanced  Developmental  efforts,  and  27586F  for  procurement  dollars  for  follow-on  acquisition  and  near  term  acquisition. 
27586F  also  contains  required  manpower  for  this  program).  Host  Advanced  Developmental  efforts  follow  the  Basic  Develop¬ 
mental  efforts  previously  began  under  PB62702  (TECH  BASE).  Of  note,  also,  was  the  development  by  the  Rome  Air  Development 
Center  of  a  radio  remoting  ayatem  for  an  Air  Support  Operations  Center.  This  effort  was  begun  in  FY  1982  and  funded  by 
the  Productivity,  Reliability,  Availability  and  Maintainability  (PRAM)  office  at  Wright-Patterson  Air  Force  Base. 

The  system  was  successfully  demonstrated  at  Bergstrom  Air  Force  Baee,  Texas. 

The  Tri-Service  Fiber  Optica  Steering  Committee  (Chartered  by  OSD)  coordinates  all  DoD  fiber  optic  activitiea  for 
components,  standards  and  system  development.  Membership  consists  of  Air  Force,  Army,  and  Navy  representitives. 

This  organisation  assures  lntergrated  nondupllcative  programs. 


FY  1983 
Estimate 


FY  1984 
Estimate 
2,775 


FY  1985 
Estimate 
3,481 


Additional 
to  Completion 
Continuing 


Total 

Estimated 

Costs 

Not 

Applicable 


426 
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6.  (U)  WORK  PERFORMED  BY :  The  Rome  Air  Development  Center  of  the  the  Air  Force  Systems  Command  manages  the  Advanced 
Developmental  Activities  under  this  program  with  Support  from  the  Air  Force  Logistics  Command  and  Air  Force  Communications 
Command . 

7.  (u)  FIBER  OPTICS  DEVELOPMENT :  (Single  project  less  than  $10  million  In  FY  1984) 

A.  (ll)  Project  Description:  Provides  development  of  fiber  optic  replacement  for  existing  large  tactical  communica¬ 
tions  cable  systems  to  save  dollars  and  reduce  weight  and  size  (and  save  on  airlift  requirements).  Also  provides  standards 
development  and  introduction  of  these  standards  into  developmental  systems.  Specific  project  includes  the  replacement 

of  the  standard  26-pair  communications  cable  and  development  of  a  standard  family  of  transmitters  and  receivers. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

1.  (U)  FY  1982  Accomplishments:  The  26-pair  communications  cable  replacement  program  began  using  Army  funding 
through  a  Memo  of  Agreement  (approx  $1.2M).  Other  planning  efforts  began  in  preparation  for  the  FY  83  program. 

2.  (U)  FY  1983  Program:  ''’he  program  began  officially  with  the  continuation  of  the  26-pair  cable  replacement  pro¬ 
gram,  (funding  using  USAF  dollars).  A  contract  to  develop  a  standard  family  of  transmitters  and  receivers  is  expected  to 
be  awarded  in  early  1983.  Finally,  a  developmental  effort  for  a  single  fiber  optical  communication  system  will  begin. 

3-  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAE  Request:  ■ 

Includes  continuation  of  Advanced  Developmental  activities  which  began  in  the  FY  1983  program.  The  single  fiber  optical 
communication  system  will  be  completed  in  FY  84,  and  the  26-pair  cable  program  and  standard  transceiver  development  will 
continue  into  FY  1985- 

4.  (U)  Program  to  Completion:  Includes  continuation  of  Advanced  Development  activities,  and  beginning  of  follow- 

on  procurement  (using  procurement  dollars  under  the  related  program  element,  27586F),  FY  1985  includes  the  initiation  of 
"bus  transceiver  family"  and  optical  multiplexing  tasks.  FY  1987  begins  the  development  of  direct  RF  remoting  using 
fiber  optics. 

0.  (U)  Major  Milestones!  Not  Applloabla. 

0.  (U)  PROJECTS  OVER  »10H  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63727F 

DoD  Mission  Areal  1343,  Tactical  Conunlcatlons 


Title:  Advanced  Communication  Technology 
Budget  Activity:  >4,  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

3,280 

6,106 

5,024 

4,850 

Continuing 

Not  Applicable 

2345 

Jam  Resistant  Data  Link  Technology 

2,230 

3,706 

2,000 

3,000 

Continuing 

Not  Applicable 

2746 

Low  Probability  of  Intercept  Comm 

200 

700 

1,400 

1,000 

Continuing 

Not  Applicable 

2747 

Communication  Vulnerability  Analysis 

800 

900 

724 

750 

Continuing 

Not  Applicable 

2748 

Advanced  High  Frequency  Technology 

50 

800 

100 

100 

Continuing 

Not  Applicable 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Modern  military  systems  and  weapons  derive  much  of  their  value 

from  the  communication  systems  which  provide  the  primary  means  of  force  coordination  and  battle  management.  _ 


This  program  provides  continuing  research  and  development  of  new  communication 
technologies  to  offset  this  threat  evolution  and  to  Insure  viable  communications  during  the  1980s  and  1990s.  Specific 
emphasis  Is  being  placed  on  the  development  of:  a  jam  resistant  reconnaissance  data  link  for  penetrating,  low  altitude 
reconnaissance  vehicles;  low  probability  of  Intercept  tactical  coaimunlcatlons;  the  analysis  of  the  vulnerability  of 
command,  control  and  communication  (C3)  systems;  and  advanced  high  frequency  communication  technology. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDTAE  5,280  6,106  5,243 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands):  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  program  is  part  of  a  coordinated  effort  to  Improve  communication  capabilities.  As 
such.  It  Is  related  to  Command,  Control  and  Communications,  PE  62702F;  Command,  Control  and  Communication  Advanced  Devel¬ 
opment  PE  63789F;  and  Advanced  Communication  Systems,  PE  27423F.  Advanced  data  link  technology  efforts  will  develop  an 
advanced,  wideband  Jam-resistant  data  link  for  real  and  near-real  time  reconnaissance  efforts  in  Electronic  and  Physical 
Sciences,  PE  63208F;  and  Tactical  Surveillance,  Reconnaissance,  and  Target  Acquisition,  PE  64710F.  Data  link  development 
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Program  Element :  I63727F 

DoD  Mission  Area:  #345,  Tactical  Communications 

tasks  are  coordinated  with  the  Army  Modular  Integrated  Communication,  Navigation  System,  PE  64748A.  Advanced  adaptive 
high  frequency  communications  developments  conducted  within  this  program  element  will  transition  to  PE  33131F,  Minimum 
Essential  Emergency  Communications  Network  (1CECN). 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  Systems  Command  (AFSC),  Air  Force  Wright  Aeronautical  Laboratorles/Avlonlcs  Labora¬ 
tory,  Wright-Pat  ter  son  AFB,  OH  and  Rome  Air  Development  Center  (RADC),  Crlfflss  AFB,  NY.  There  are  currently  a  total  of 
five  contractors.  They  are:  Sperry  Univac  Corporation,  Salt  Lake  City,  ITT;  Harris  Corporation,  Melbourne,  FL;  Georgia 
Institute  of  Technology,  Atlanta,  CA;  Syracuse  Research  Corporation,  Syracuse,  NY;  MITRE  Corporation,  Bedford,  MA.  Total 
dollar  value  of  all  contracts  Is  $8,931,000. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project:  2343,  Jam  Resistant  Data  Link  Technology:  This  program  will  provide  the  advanced  data  link  tech¬ 
nology  required  to  counter  the  Soviet  threat  during  the  late  1980s  and  beyond.  While  the  technology  developed  Is  appll- 
able  Co  all  classes  of  data  links,  specific  emphasis  is  being  placed  on  the  development  of  a  wideband,  jam  resistant 
data  link  for  near  real  time  air-to-air  reconnaissance  Imagery  transmission  to  support  low  altitude  penetrating  vehicle 
reconnaissance  missions.  The  extended  range  provided  by  the  alr-to-alr  data  link  being  developed  In  this  program  will 
compliment  the  existing  air-to-ground  standoff  surveillance/  reconnaissance  capability  and  provide  the  theater  commander 
with  the  total  battlefield  picture.  This  program  directly  supports  the  requirements  of  TAF  SON  320-79  and  MENS  320-79, 
Advanced  Tactical  Air  Reconnaissance  System,  and  also  supports  TAF  SON  317-7?,  Continuous  Battlefield  Standoff  Surveil¬ 
lance  System. 

~1 program  emphasis  will  be 

placed  on  achieving  the  required  jamming  margins  while  reducing  detectability  of  transmissions  through  antenna  nulling 
and  beam  forming,  Information  compression,  extremely  wide  bandwidth  spread  spectrum  modems,  and  optimum  coding  techniques. 

(U)  This  effort  waa  an  FY  82  new  start,  but  builds  upon  technologies  developed  in  this  project  In  prior  years.  During 

FY  82,  a  threat  assessment  and  two  competing  design  concept  studies  were  Initiated.  A  characterization  of  a  previously 

developed  multibeam  antenna  array  (Lincoln  Laboratory)  waa  completed.  This  antenna  la  a  potential  candidate  for  use 
In  this  program.  An  assessment  of  the  feasibility  of  operating  at  millimeter  wave  frequencies  for  Increased  covertness 
was  made.  Also  Initiated  in  FY  82  was  the  acquisition  of  an  Interoperable  data  link  (1DL)  to  perform  the  slrto-ground 
portion  of  the  total  alr-to-alr-to-ground  flight  test  demonstration.  In  FY  83,  effort  on  the  design  concept  studies, 
threat  assessment,  and  1DL  acquisition  continues.  In  FY  84,  the  design  concept  studies  will  be  completed.  The  preferred 
approach  will  be  selected,  and  braasboard  design  and  fabrication  will  be  Initiated  under  a  new  competitive  contract 
award.  The  threat  assessment  will  be  completed  for  use  In  the  braasboard  design.  Future  milestones  Include  completion 

of  hardware  fabrication  In  FY  87,  and  completion  of  flight  testing  In  FY  90. 

B.  Project  2746:  Low  Probability  of  Intercept  (LPI)  Communication:  Present  and  future  AF  tactical  plans 
require  the  use  of  stealth  In  the  penetration,  execution,  and  withdrawal  phases  of  various  missions.  This  requirement 

r»a«  established  by  the  need  to  reduce  the  effectiveness  of  the  ever  Increasing  number  of  sophisticated  hostile  threats. 


Title:  Advanced  Communication  Technology 
Budget  Activity:  #4,  Tactical  Programs 


Program  Element :  I63727F 

DoD  Mission  Area:  #345,  Tactical  Communications 


Title;  Advanced  Communication  Technology 
Budget  Activity:  #4,  Tactical  Frog raws 


_  This  program  will  provide  the  Jam  resistant  LPI  communication  system  technology  neces¬ 
sary  to  reduce  the  physical  vulnerability  of  airborne  platforms  to  detection,  location,  and  subsequent  destruction  through 
exploitation  of  radio  signals.  This  technology  program  will  augment  other  low  observables  avionics  programs  by  ensuring 
that  communications  eliminations  are  not  the  “weak  link"  to  negate  the  effectiveness  of  stealth  vehicles. 

___  The 

Air  Force  has  ongoing  programs  to  develop  an  anti-jam  communication  capability  (i.e.,  HAVE  CLEAR,  JTIDS).  These  "future 
spread  spectrum  radio  waveforms  will  provide  some  limited  LPI  capability;  however,  the  high  transmitter  power  requirement 
to  achieve  an  anti-jam  capability  Is  not  consistent  with  the  need  for  reduced  avionics  and  communications  observables. 

This  FY  82  new  start  project  was  created  to  address  this  need  and  at  the  same  time  support  TAF  ROC  321-75,  Jam  Resistant 
Secure  Voice  Communication. 

(U)  In  FY  82,  an  LPI  technology  and  threat  assessment  effort  was  Initiated  to  develop  a  battlefield  signal  envlroiment 
model  for  the  current  and  1995  time  frames  and  recommend  optimum  ESM  receiver  approaches.  Also  started  In  FY  82  was  an 
effort  to  perform  a  comparative  analysis  of  the  vulnerability  of  airborne  radar  and  communication  systems  to  electromag¬ 
netic  detection,  characterization,  location,  and  tracking.  This  analysis  Is  vital  to  the  definition  of  performance 
standards  for  future  LPI  radio  systems.  In  FY  83,  the  two  efforts  started  in  FY  82  will  be  completed,  and  the  information 
obtained  will  be  used  in  two  new  efforts.  An  LPI  technology  evaluation  effort  will  be  started  to  evaluate  through  analy¬ 
sis  and  simulation  the  effectiveness  of  various  LPI  techniques,  and  develop  an  LPI  radio  system  conceptual  design.  Also 
started  in  FY  83  will  be  an  effort  to  develop  a  conceptual  design  for  an  ESM  receiver  optimized  against  LPI  signals. 

These  two  efforts  will  continue  through  FY  84  and  be  completed  In  FY  85.  Hardware  development  will  begin  in  FY  85  cul¬ 
minating  In  a  flight  test  demonstration  of  an  LPI  radio  system  in  FY  89. 

C.  Project  2747;  Communication  Vulnerability  Analysis  (CVA);  As  a  result  of  a  deployed  Soviet  C3  countermeas- 

sure  threat,  the  Air  Force  Is  Investing  heavily  In  ECCM  systems.  At  the  same  time,  Soviet  ECM  technology  continues  to 
evolve.  _ 

___  The  Air  Force  needs  to  consolidate  this  expertise  and  develop  a  comprehensive  meth¬ 
odology  for  vulnerabilities  analysis  and  testing  of  communications  systems,  including  large,  netted  C3  systems.  This 
PY  82  new  start  program  was  created  to  address  this  need.  The  CVA  project  will  consolidate  the  technical  efforts  and 
expertise  In  communications  vulnerability  analysis,  and  will  develop,  ttat,  and  evaluate  a  comprehensive  methodology  and 
special  test  equipment  for  assessing  the  vulnerability  of  developmental  C3  technology,  equipment,  and  systems  to  detec¬ 
tion,  deception,  exploitation,  and  jamming.  This  program  will  give  the  Air  Force  an  evaluation  tool  that  can  be  applied 
to  advanced  communication  systems  during  their  development,  thereby  reducing  costly  “after  the  fact"  system  modifications 
and  greatly  increasing  the  degree  of  confidence  of  decision  makers  In  approving  systems  for  further  development  and  pro¬ 
duction.  In  FY  82,  Initial  effort  began  on  combining  the  effortB  of  DoD  technology,  test,  and  electromagnetic  security 
coraunltles  to  support  analysis  and  testing  of  ECCM  systems  by  performing  a  preliminary  vulnerability  assessment  on  the 
Lincoln  Laboratory  Jam  Resistant  Secure  Voice  Communication  (JRSVC)  system 

Also  In  FY  82,  efforts  were  initiated  In  consolldatli^g  Air 

Force  ECCM  threat  data  bases,  and  In  defining  special  test  equipment  and  test  bed  requirements  for  complete  vulnerability 
analyses.  In  FY  83,  the  primary  methodology  development  effort  will  be  started.  This  effort  will  take  an  existing 
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Program  Element :  # 63727F 

DoD  Mission  Area:  HAS.  Tactical  Communications 


Title:  Advanced  Communication  Technology 
Budget  Activity:  # A,  Tactical  Programs 


methodology  for  assessing  the  vulnerability  of  point  to  point  RF  data  links  developed  by  the  Data  Link  Vulnerability 
Analysis  (DVAL)  Joint  Test  Force,  and  will  extend  it  to  allow  complex  network  assessments.  Also  starting  in  FY  83  will 
be  an  effort  to  quantitatively  define  various  vulnerability  parameters  for  communications  systems.  Efforts  begun  In  FY 
82  will  continue.  The  vulnerability  definition  and  threat  data  base  consolidation  efforts  will  be  completed  In  FY  8A. 

Work  will  continue  on  methodology  development  and  test  bed  definition.  A  comprehensive  methodology  will  be  defined  by 
FY  85,  and  will  be  thoroughly  tested  and  evaluation  for  transition  by  FY  88. 

D.  Project  27A8:  Advanced  High  Frequency  Technology:  Traditionally,  HF  radio  has  been  used  as  a  primary  means 

of  long  range  communications  by  military  forces.  However,  in  past  years,  its  use  has  been  de-emphaslzed  because  of  its 
susceptibility  to  Jamming,  nuclear  effects,  and  natural  ionospheric  disturbances.  Coupled  with  this  has  been  the  increase 
emphasis  on  the  use  of  satellite  systems  to  provide  worldwide  communications. 

Consequently,  the  Air  Force  requires  reliable  alternative  communication  systems  to  satellite  systems. 
Both  MAC  and  SAC  have  stated  requirements  for  this  Improved  capability  (SAC  R0C  5-77,  MAC  GOR  3-77).  _ 


Advanced  capability  ECCM 

modules  will  be  developed  that  are  compatible  with  the  Modular  HF  Radio  being  initiated  through  full  scale  development 
in  PE  33131F  (tCHCH).  In  FY  82  there  were  no  contractual  efforts.  Effort  concentrated  on  initiation  of  a  contractual 
effort  to  begin  in  FY  83.  This  contract  will  develop  the  modules  mentioned  above.  Current  funding  will  allow  the  devel¬ 
opment  of  modules  to  address  voice  source  encoding  over  narrowband  HF  channels,  adaptive  channel  equalization,  adaptive 
signal  processing,  and  frequency  hopping.  Module  development  will  continue  through  FY  8A  and  FY  85,  In  FY  86,  an  HF 
modem  and  fast  frequency  hopping  antenna  coupler  will  be  completed  for  transition  to  PE  331 31F.  In  FY  87 ,  a  limited 
vocabulary  voice  encoding/ decoding  module  will  be  completed. 

8,  (U)  PROJECTS  OYER  $10  MILLION  IN  FY  198A:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63742F  Title:  Combat  Identification  Technology 

DOD  Mission  Area:  #344,  Tactical  Command  and  Control  Budget  Activity:  #4,  Tactical  Programs 


l.  (U) 

RESOURCES  (PROJECT  LISTING):  <$ 

in  Chousandfi) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Esdmated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

11,194 

14,986 

14,029 

11,907 

Continuing 

Not  Applicable 

1177 

Noncooperative  Identifi¬ 
cation  Techniques 

3,335 

5,500 

2,900 

2,900 

Continuing 

Not  Applicable 

2599 

Cooperative  Identification 
Technology 

7,859 

9,486 

11,129 

9,007 

Continuing 

Not  Applicable 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEED:  The  purpose  of  this  program  element  Is  to  accomplish  advanced 

development  of  technology  that  can  be  used  to  provide  reliable  long  range  identification  of  airborne  targets  in  both  all- 
weather  and  hostile  elect romagnet lc  countermeasure  environments.  This  program  Is  necessary  because  the  numerical  superi¬ 
ority  of  the  projected  threat  demands  that  we  be  capable  of  engaging  the  enemy  at  long  ranges  with  our  beyond  visual 
range  weapons.  The  long  range  Identification  that  Is  a  prerequisite  for  such  engagements^ 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

ROT&E  14,244  1  7,486  19,644  Continuing  Not  Applicable 

(U)  The  $3. 55,  $2.5  and  $5,615  million  reductions  In  FY  1982,  FY  1983  and  FY  1984  respectively  reflect  the  slowed  pace 
of  Mark  XV  development  under  Project  2599  pending  North  Atlantic  Treaty  Organization  (NATO)  agreement  on  the  system's 
operating  frequency.  The  FY  1982  and  FY  1983  funds  were  reprogrammed  to  support  high  priority  Air  Force  programs, 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  Work  accomplished  under  this  program  element  Is  part  of  an  Integrated  Trl-Servlce  effort  to 
Improve  United  States  Identification  capabilities  worldwide.  Related  activities  Include:  Program  Element  (PE)  63267N, 
NATO  Future  Identification  System;  PE  63515N,  Advanced  Identification  Techniques;  PE  63706A,  IFF  Developments;  PE  6421  IN, 
AIMS/ATCRBS/Mark  XII;  PE  64709A,  IFF  Equipment;  and  PE  64725F,  Combat  Identification  Systems.  Coordination  and  Integra- 
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Program  Element:  I63742F 

DOD  Mission  Area:  1344,  Tactical  Command  and  Control 


Title:  Combat  Identification  Technology 
Budget  Activity:  #4,  Tactical  Program 


tlon  of  the  various  activities  under  these  program  elements  Is  accomplished  through  the  Combat  Identification  System 
Program  for  which  the  Air  Force  Is  lead  service. 

(U)  WORK  PERFORMED  BY:  The  overall  program  is  managed  by  the  Combat  Identification  System  Program  Office  at  the  Aero¬ 
nautical  Systems  Division,  Air  Force  Systems  Command,  Wrlght-Patterson  Air  Force  Base,  OH.  The  Air  Force  Wright  Aero¬ 
nautical  Laboratorles/Avlonlcs  Laboratory,  Wrlght-Patterson  Air  Force  Base,  OH  is  managing  Project  1177  for  the  Combat 
Identification  System  Program  Office.  Contractors  supporting  Project  1177  are:  Bendlx  Corp.,  Baltimore,  MD;  Hughes  Air¬ 
craft  Co.,  Culver  City,  CA;  McDonnell  Douglas  Aircraft  Corp.,  St.  Louis,  MO;  Loral  Electronic  Systems,  Yonkers,  NY;  and 
and  Veda  Inc.,  Dayton,  OH.  Contractors  providing  support  to  Project  2599  include:  Dynamics  Research  Corp.,  Wilmington, 
MA;  Bendlx  Corp.,  Baltimore,  MD;  E-Systems,  St.  Petersburg,  FL;  and  llazeltlne  Corp.,  Creenlawn,  NY.  Support  is  also 
provided  by  the  Massachusetts  Institute  of  Technology  Lincoln  Laboratory,  Lexington,  MA  and  the  Electromagnetic  Compati¬ 
bility  Analysis  Center,  Annapolis,  fffl. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project:  1177  Noncooperative  Identification  Techniques:  Beyond  visual  range  Identification  of  airborne 

targets  is  In  March  1978,  North  Atlantic  Treaty  Organization 

(NATO)  Long  Term  Defense  Program  Task  Force  Five  on  Air  Defense 

_j  Similarly,  the  need  for  improved  identification  capability  has  been  docu¬ 
mented  by  Tactical  Air  Forces  Statements  of  Need  304-79  and  305-79  and  more  recently  In  a  Joint  Mission  Element  Need 
Statement  approved  by  the  Secretary  of  Defense  on  30  October  1980.  _ 

Because  of  several  complementary  cooperative  and 

noncooperative  identification  techniques,  as  well  as  their  integration  are  being  developed  under  the  Air  Force  led, 
Trl-Servlce  Combat  Identification  System  Program.  This  project  accomplishes  the  advanced  development  of  techniques  for 
performing  noncooperative  target  Identification.  Included  in  these  techniques  is  the  Radar  Warning  Recelver/Flre  Control 
Interface  Software  (KF1S)  effort  to  demonstrate  the  feasibility  of  using  radar  warning  receiver  Information  to  establish 
accurate  multiple  target  tracks  and  identifications  for  beyond  visual  range  air-to-air  missile  fire  control.  Contract 
work  was  begun  In  FY  1982  for  Interface  design  and  algorithm  development  to  be  completed  In  FY  1983.  Engineering  simula¬ 
tions  will  then  be  conducted  and  result  (FY  1984)  in  specifications  for  use  In  the  conduct  of  an  Integration/ demonstra¬ 
tion  program.  The  latter  would  address  available  near-term  hardware  (e.g.,  ALR-69  radar  warning  receiver)  as  well  as 
the  final  design  for  the  New  Threat  Warning  Receiver.  Another  technique  in  development  is  Multi-Source  Integration 
(MSI)  which  will  demonstrate  the  feasibility  and  utility  of  integrating  cooperative,  noncooperative,  active  and  passive, 
direct  and  Indirect  Identification  Information  onboard  the  aircraft  to  provide  high  confidence  identification  of  air-to- 
air  targets  beyond  visual  range.  FY  1982  activity  included  contractual  work  to  define  and  analyze  the  approach  for 
Implementing  an  Integration  algorithm  and  associated  display  concepts.  This  will  culminate  In  a  man-ln-the-loop  simula¬ 
tion  In  FY  1983,  the  results  of  which  will  define  the  Initial  implementing  algorithm  and  transition  to  engineering 
development  under  Program  Element  64725F  In  FY  1984.  The  results  will  also  serve  as  the  basis  for  continued  development 
of  an  advanced  Integration  algorithm  (l.e.,  application  of  statistical  weighting  techniques  and  the  addition  of  other 
Identification  Information  sources).  Other  work  includes  development  of  a  radar  signal  processing  algorithm  to'^  ^ 
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^  ~  to  pet#01™  identification  (begins  in  FY  1983  and  continues  In  FY  1984) 

Also,  beginning  In  FY  1983,  the  potential  for  apace-based  platforms  to  perform  noncooperative  target  identification 
will  be  Investigated  with  advanced  development  activities  initiated  in  FY  1984  as  appropriate. 

8.  (U)  PROJECTS  OVER  $10  MiSSiOK  IN  FY  1984: 

(U)  Project:  2S99  Cooperative  Identification  Technology 

A.  Project  Description:  The  principal  method  now  used  for  target  identification  Is  an  electronic  question 

a i , i  answer  system  which  is  the  Mark  X  or  Mark  XII.  The  Mark  XII  system  is  a  Mark  X  system  with  an  added  cryptographic 
computer  to  encypher  the  question  and  answer.  This  equipment  is  capable  of  identifying  friends  similarly  equipped.  The 
Mark  X  system  Is  not  secure  (i.e.,  it  can  be  read  and  spoofed)  and  la  used  by  foes,  friends  and  neutrals  alike  for  air 
traffic  control  purposes.  In  1955  the  International  Civil  Aviation  Organization  provided  a  Mark  X  system  to  the  Warsaw 
Pact  for  air  traffic  control  standardization.  As  a  result,  the  United  States  developed  the  Mark  XII  In  1958  to  provide 
a  secure  identification  capability.  The  Mark  XII  system, 

.J  Also,  the  enemy  can 

Thus,  pilots,  for  example,  are  faced  with  the  serious  dilemma  of  turning 
on  their  Mark  XII  equipment  and  permitting  enemy  exploitation  or  turning  it  off  and  being  declared  a  foe  by  friendly  air 
defense  forces.  Because  of  this  uncertainty,  combat  rules  of  engagement  frequently  require  a  positive  visual  identifica¬ 
tion  to  be  made  before  an  engagement.  This  puts  a  severe  restriction  on  our  modern  weapons  which  are  capable  of  being 
launched  far  beyond  visual  identification  range  as  well  as  placing  the  delivering  weapon  system  in  unnecessary  danger. 

The  need  for  Improved  identification  capabilities  is  well  documented.  In  March  1978  the  North  Atlantic  Treaty  Organiza¬ 
tion's  hong  Term  Defense  Program  Task  Force  Five  on  Air  Defense'" 

I  Similarly,  the  need  for  Improved  Identification  capability  has  been  documented  by 
Tactical  Air  Forces  Statements  of  Need  304-79  and  305-79  and  more  recently  in  a  Joint  Mission  Element  Need  Statement 
approved  by  the  Secretary  of  Defense  on  30  October  1980.  This  project  is  part  of  a  Tri-Service  (Air  Force  led)  effort, 
under  the  Combat  Identification  System  (CIS)  Program,  to  evolve  comprehensive  and  balanced  Improvements  to  United  States 
(U.S.)  Identification  capabilities  worldwide.  For  these  improvement*  to  have  maximum  effectiveness  they  must  be  inter¬ 
operable  with  the  identification  capabilities  of  U.S.  allies.  To  this  end  the  U.S.  is  cooperating  with  the  other  North 
Atlantic  Treaty  Organization  (NATO)  nations  to  reach  agreement  on  the  basic  operating  characteristics  (e.g.,  signals-in- 
space)  of  future  identification  equipment.  The  work  in  this  project  addresses  the  development  of  a  direct,  cooperative 
identification  system  (e.g.,  use  of  cryptographically  secure  questions  and  answers),  called  the  Nark  XV  to  replace  the 
aging  Mark  XII  ayatea.  This  work  la  complemented  by  direct,  noncooperative  and  indirect  ldentlf icatlon  techniques  being 
pursued  by  other  projects  within  this  and  other  program  elements.  The  thrust  of  the  effort  is  the  selection  of  design 
approaches  for  which  advanced  development  models  will  be  competitively  built  and  tested.  The  results  of  such  tests 
will  support  the  Initiation  of  full  scale  engineering  development  activities  under  Program  Element  64725F  and  will 
also  provide  the  basis  for  validating  the  interoperability  agreement  with  NATO  prior  to  its  formal  ratification  by  the 
NATO  nations. 
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Program  Element:  I63/42F  Title:  Combat  Identification  Technology 

DOD  Mission  Area:  #344,  Tactical  Command  and  Control  Budget  Activity:  #4,  Tactical  Program 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  During  this  period  government  and  contractor  teams  Investigated  various 
conceptual  designs  for  the  NATO  Interoperable  Mark  XV  identification  system.  Various  operating  frequencies  ami  signal 
structures  were  analyzed  to  assess  their  performance  (e.g.,  jam  resistance),  potential  interference  to  other  military  and 
civil  systems,  ease  of  weapon  system  integration  and  transition  into  the  force  and  relative  cost-effectiveness.  This 
resulted  in  a  U.S.  position  in  NATO  that  the  operating  frequency  for  the  new  system  should  be  the  same  (l.e..  L-band)  as 
that  of  the  Mark  Xll  system  which  it  la  replacing.  The  Europeans  prefer  a  higher  frequency  (i.e.,  S-band)  and  requested 
waveform  specifications  for  an  L-band  design  approach  to  assess  the  merits  of  the  U.S.  position.  Additional  design  anal¬ 
yses  were  conducted  and  the  Services  agreed  on  the  key  waveform  parameters  for  an  L-band  design  to  serve  as  the  basis  for 
NATO  negotiations.  The  waveform  parameters  were  also  selected  to  be  compatible  with  the  ongoing  study  to  define  an 
Anti-Jam  Communications  Architecture.  The  L-band  waveform  design  was  officially  provided  to  NATO  in  September  and 
accepted  as  the  basis  for  subsequent  evaluation  to  reach  NATO  agreement  on  an  operating  frequency.  Also,  during  this 
period  Industry  was  asked  to  provide  proposals,  covering  L  and  S-band  options,  for  fabrication  and  test  of  Mark  XV 
advanced  development  models. 

(2)  (U)  FY  1983  Program:  A  joint  U.S. /NATO  (i.e.,  France,  Germany  and  United  Kingdom)  evaluation  of  the 
U.S.  candidate  L-band  system  design  will  be  completed.  The  evaluation  addresses  frequency  allocation  (based  on  compati¬ 
bility  with  civil  air  traffic  control  systems),  operational  requirements  (based  on  level  of  jam  resistance  provided),  cost 
and  ease  of  transition  into  the  force  structure.  The  results  of  this  evaluation  are  expected  to  support  a  NATO  agreement 
on  the  system's  operating  frequency  and  waveform  parameters  by  spring.  This  agreement  will  serve  as  the  basis  to  begin 
the  demonstratlon/validation  phase  of  the  Mark  XV  design.  Evaluation  of  industry  proposals  will  be  completed.  Contracts 
will  be  awarded  to  competitively  build  and  test  advanced  development  models.  Also,  technology  application  and  design 
studies  will  be  conducted  to  support  continued  NATO  discussions  and  analyses  as  well  as  to  determine  the  most  cost  effec¬ 
tive  level  of  performance  to  build  into  the  system. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Competitive  development  and  fabrica¬ 
tion  of  the  Mark  XV  advanced  development  models  begun  in  FY  1983  will  continue  as  will  supporting  technology  application 
and  analysis  studies.  The  cost  estimate  Is  based  on  a  parametric  analysis  conducted  by  the  Combat  Identification  System 
program  office  during  the  summer  of  1982  and  maintains  outyear  competitive  development  to  support  testing  and  formal  NATO 
ratification  of  the  system  design/ Interoperability  parameters. 

(4)  (U)  Program  to  Completion:  Fabrication  of  advanced  development  models  will  be  completed  and  testing 
conducted  to  experimentally  validate  key  system  parameters  as  defined  in  NATO  Standardization  Agreement  (STANAC)  4162. 

Once  successfully  tested  for  NATO  interoperability,  this  STANAG  will  be  ratified  by  the  U.S.  and  other  NATO  nations.  Toe 
system  will  transition  to  engineering  development  under  Program  Element  64725F.  Unique  technology  applicable  to  the 
cooperative  system  will  continue  as  appropriate.  This  is  a  continuing  program. 
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Program  Element:  # 6 37 4 2 F 

DOD  Mission  Areal  #344,  Tactical  Command  and  Control 


Title:  Combat  Identification  Technology 
Budge t  Activity:  Tactical  Programs 


C.  (U)  Ma|or  Milestones: 


Milestones 

Dates 

(4 

Tactical  Air  Forces  Statements  of  Operational 

Need  304-79  and  305-79 

1979 

(2) 

Joint  Mission  Element  Need  Statement 

1980 

U> 

'W' 

DSARC  I 

*(1982) 

1983 

(4) 

Ratification  of  NATO  Standardization 

Agreement  (STANAG) 

*(1985) 

1986 

(5) 

DSARC  £  I 

*(1985) 

1986 

(6) 

DSARC  III 

*(1987) 

1988 

*  Date  presented  In  Fiscal  Year  1983  Descriptive  Summary 

(U)  EXPLANATION  OF  MILESTONE  CHANCES:  DSARC  and  NATO  STANAG  dates  (l.e.,  items  3  through  6  above)  slipped 
one  year  because  of  the  delay  in  reaching  NATO  agreement  on  the  system  operating  frequency  as  described  in  paragraph 
H.B.(l)  above. 


44? 


436 


—  •* 


i 


Budget  Activity:  Tactical  *’rograms ._  #4 
Program  Element :  #63742F,  MARK  XV 

Test  and  Evaluation  Data 

1.  (U)  Oeve  to  patent  Test  and  Evaluation  (DT&E:  The  Aeronautical  Systems  Division  (ASD)  of  the  Air  Force  Systems 
Command  Is  the  program  manager  for  this  trl-service  program.  DT&E  is  currently  projected  to  be  conducted  In  two 
phases  (DT&E-I  and  II)  with  the  first  phase  to  commence  In  Mid  FY  85.  DT&E-I  will  consist  of  Advanced  Develop¬ 
ment  Model  equipment  tested  under  laboratory  conditions  in  the  Demonstratlon/Valldatlon  contractor's  facilities 
with  additional  Demonstratlon/Valldatlon  testing  to  be  conducted  using  Air  Force  ASD/4950th  Test  Wing  aircraft 
which  will  be  modified  for  Mark  XV  testing.  Army  and  Navy  Identification  friend  or  foe  (IFF)  platforms  will  be 
modified  as  required.  Flight  testing  conducted  during  DT&E-l  will  demonstrate  design  concepts  In  an  airborne 
demonstration  of  expected  performance  using  simulated  threat  and  signal  densities  In  the  live  demonstration. 

DT&E-I  testing  will  be  combined  where  possible  with  IOT&E  testing  utilizing  Advanced  Development  Model  hardware. 
This  testing  will  be  conducted  In  the  Wrlght-Patterson  AFB  area  utilizing  the  4950th  modified  T-39  and  C-141 
aircraft  and  the  ASD  IFF  ground  station  equipment;  at  Naval  Air  Test  Center  (Pax  River)  for  overwater  multi- 
path;  and  at  Neills  AFB  under  Electronic  Countermeasure  conditions. 

(U)  DT&E-II  will  be  conducted  as  part  of  the  Full  Scale  Development  effort  with  the  4950th  Test  Wing 
as  the  responsible  test  organization.  Emphasis  during  this  phase  will  be  placed  on  Mark  XV  reliability 
under  expected  combat  conditions,  interoperability  with  NATO  Mark  XV  equivalent  systems,  demonstration  of 
Full  Scale  Development  contract  specified  performance  parameters,  and  estimation  of  maintainability  and 
supportablllty . 

2.  (U)  Operational  Test  and  Evaluation  (OTA E):  AFTEC  has  been  directed  to  manage  the  Mark  XV  IFF  tri-service 
OT&E  program  supported  by  OTEA  and  OPTEVFOR.  The  Initial  operational  test  and  evaluation  (IOT&E)  of  the  Mark  XV 
will  be  conducted  during  both  the  demonstration  and  validation  (D&V)  (lOT&E-l)  and  the  full-scale  development 
(FSD)  (10T&E-II)  portions  of  the  program.  The  very  early  Involvement  of  ARTEC  In  IOT&E  has  been  dictated  by  a 
need  to  avoid  having  IOT&E  and  DT&E  results  and  conclusions  late  in  the  program  which  are  significantly  different. 
Tlie  Mark  XV  IOT&E-l  and  IOT&E-II  have  each  been  divided  Into  two  phases.  The  total  four-phase  IOT&E  Is  summarized 
below. 

a.  (U)  I0T&E-I  phase  1.  This  phase  addresses  the  evaluation  to  be  conducted  prior  to  advanced  develop¬ 
ment  models  (ADMs)  being  available  for  test.  It  will  provide  an  early  evaluation  of  the  operational  utility 
of  the  Mark  XV  design  approach.  Data  from  simulations.  Interviews,  documentation  reviews,  and  questionnaires 
will  be  used  in  the  evaluation.  Slrulatlons  will  be  managed  and  analyzed  by  AFTEC  and  conducted  by  the 
Electromagnetic  Compatibility  and  Analysis  Center  (ECAC).  This  phase  la  scheduled  from  October  1983  through 
January  1985. 
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Budget  Activity:  Tactical  Programs,  14 
Program  Element:  I63742F.  MARK  XV 


b.  (U)  IOT&E-I  phase  2.  This  phase  begins  when  the  ADMs  are  provided  to  the  government  for  testing.  It 
will  provide  the  first  look  at  operational  performance  of  the  prototype  Mark  XV  hardware  and  will  provide  lnforna 
tlon  for  updating  and  refining  of  the  simulation  models  used  for  phase  I.  This  test  will  be  a  combined  trl- 
servlce  DT&E/IOT&E.  Test  beds  will  Include:  AF  (C-141,  T-39),  Navy  (TA-3B,  E-2C)  and  Army  (UH-60)  airborne 
platforms.  Army  (Patriot  or  I  Hawk,  Stinger)  air  defense  platforms,  and  an  AF  (TPS-43)  surveillance  radar.  The 
Mark  XV  IFF  Interrogator  equipment  will  be  Integrated  with  an  airborne  fire  control  radar  In  the  C-141.  Test 
sites  will  be  Wright -Pat terson  AFB,  OH;  Eglin  AFB  FL;  Nellis  AFB,  NV;  Ft  Bliss  TX;  Ft  Huachuca,  AZ;  Patuxent 
River  NAS;  and  Pc  Mugu  NAS.  This  phase  la  scheduled  for  March  1985  to  March  1986. 

c.  (U)  IOT&E-II  phase  1.  This  phase  will  evaluate  preproduction  equipment  In  operational  platforms. 

It  will  Include  extensive  tri-servlce  field  testing  under  operational  conditions  In  both  multi-service  aixi 
service-unique  scenarios.  OTEA  and  OPTEVFOR  will  manage  the  OT&E  on  their  particular  service  scenarios. 

AFTEC  will  manage  AF  and  multi-service  scenarios.  Test  platforms  will  Include:  AF  (F-15,  P-16,  E-3A),  Navy 
(F-14,  F-18,  E-2C),  Army  (AH-IT,  AH-64)  airborne  platforms.  Army  (Patriot,  Stinger,  Dlvad)  air  defense  plat¬ 
forms,  Navy  (cruiser  and  destroyer  surface  combatants,  and  an  AF  tactical  radar  system.  Test  sites  will  be 
Nellis  AFB,  NV;  Eglin  AFB,  FL;  Patuxent  River  NAS;  Pt  Mugu  NAS;  Ft  Bliss,  TX;  Ft  Huachuca,  AZ;  and  Ft  Rucker, 

AL.  This  phase  is  scheduled  for  FY  88-89. 


d.  (U)  IOT&E-II  phase  2.  This  phase  will  be  similar  to  IOT&E-II  phase  1  but  will  involve  US-  and 
NATO-built  Mark  XV  IFF  equipment  on  US  and  NATO  platforms.  Platforms  are  yet  unspecified.  Test  sites  have 
not  been  selected  but  most  likely  will  be  located  In  West  Germany.'  This  phase  Is  scheduled  for  FY  89-90. 

(U)  Lessons  learned  from  the  recently  conducted  Mark  XII  IFF  technical  improvement  program  (TIP)  IOT&E 
will  be  extremely  valuable  In  the  conduct  of  this  IOT&E.  The  different  results  between  its  DT&S  and  IOT&E 
(DT&E  favorable  and  IOT&E  unfavorable)  highlight  the  Importance  of  early  OT&E  on  IFF  systems. 


3.  System  Characteristics:  Characteristics  for  the  Mark  XV  will  be  definltlxed  during  the  demonstration/ 

validation  phase.  The  primary  objective  of  the  program  Is  to  develop  a  NATO  interoperable.  Jam  resistant, 
and  secure  cooperative  system  to  Identify  friendly  aircraft.  Specific  thresholds  for  the  Mark  XV  system 
will  be  Identified  before  the  Defense  System  Acquisition  Review  Council  (DSARC)  II  review. 


Characteristic 

Operational 

Range 


Objective  (Goal) 
Platform  Dependent 
For  example  (Repre¬ 
sentative  goals): 

Fighter  Aircraft 
(e.g.,  F-15/F-14; ~ 

Airborne  Zuily  Warning 
(e.g.,  E-3A)^ 


Demonstrated  Remarks 

To  be  determined  Will  be  equal  to  or  greater 

than  primary  weapon  system 
sensor  range 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63770F*  Title:  Joint  STARS  Advanced  Development 

DoD  Mission  Area:  #217  -  Land  Warfare  Surveillance  &  Reconnaissance  Budget  Activity:  fA  -  Tactical  Programs^ 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

.  ‘  ”  Total 


Project 
Numbe  r 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  198A 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

5,180 

2,003 

A, 026 

3,365 

3,326 

62,100 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  A  critical  need  exists  for  an  effective  new  capability  to  attack 

numerically  superior  Warsaw  Pact  second  echelon  armored  mobile  ground  forces.  To  fill  this  need,  the  Department  of 
Defense  has  undertaken  the  Assault  Breaker/Joint  Surveillance  and  Target  Attack  Radar  System  (Joint  STARS)  Army/Air 
Force  program,  a  cooperative  standoff  (Including  antiarmor)  concept,  as  a  high  priority  Initiative.  Joint  STARS  Is  the 
radar  sensor  and  control  subsystem  and  will  detect  and  track  second  echelon  enemy  forces  and  guide  accurate  attacks 
against  them  via  standoff  missiles  and  direct  attack  aircraft. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 

RDT&E  17  5,180  2,003  A, 202  7,072  63.89A 

A.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  There  Is  no  other  system  planned  to  provide  moving  and  limited  fixed  target  detection  and 

tracking  as  well  as  real-time  aircraft  cue-vectoring  and/or  standoff  missile  guidance  against  second  echelon  armor. 
Currently,  this  mission  Is  performed  on  a  preplanned  (2A  hour)  basis.  Joint  STARS  Full  Scale  Engineering  Development, 
to  Include  weapon  Interfaces  and  command  and  control  element  Interfaces,  will  be  conducted  under  Program  Element  6A770F.2/ 
and  the  companion  Army  program  element,  PE  6A770A. 


(U)  The  Conventional  Standoff  Weapon  will  be  developed  for  employment  from  both  tactical  and  strategic  aircraft  against 
a  variety  of  key  targets.  Equipped  with  appropriate  antiarmor  submunitions,  the  Conventional  Standoff  Weapon  will  provide 
the  standoff  missile  element  of  the  Interdiction  Program  concept  for  application  with  the  Joint  STARS.  The  Conventional 


_L/  This  program  was  previously  covered  under  I637A7F,  "PAVE  MOVER"  and  shown  as  such  In  the  R-l. 

Id  This  program  was  previously  covered  under  I6A616F,  "PAVE  MOVER  Engagement  System"  and  shown  as  such  In  the  R-l. 
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Program  Element  I63770F  Title:  Joint  STARS  Advanced  Development _ 

DoD  Mission  Area:  #217  -  Land  Warfare  Surveillance  &  Reconnaissance  Budget  Activity  14  -  Tactical  1‘rogrnw  _ 

Standoff  Weapon  (Program  Element  64606F)  has  been  merged  with  the  Army's  Corps  Support  Weapon  System  (PE  64324A)  In  a 
Joint  Tactical  Missile  System  (JTACMS)  program,  with  the  Air  Force  Conventional  Standoff  Weapon  Program  Element  renumbered 
as  PE  64324F. 


6,  (U)  WORK  PERFORMED  BY :  This  advanced  development  program  Is  managed  by  the  Air  Force  Systems  Command  at  the  Rome  Air 
Development  Center,  Grlfflss  AFB,  NY.  Two  advanced  development  model  airborne  PAVE  MOVER  radars  have  been  developed  and 
participated  in  the  Assault  Breaker  End-to-End  Technology  Demonstration  at  White  Sands  Missile  Range,  NM.  Contractors 
for  the  continuing  demonstration  of  these  two  advanced  development  model  radars  are  Hughes  Aircraft,  El  Segundo,  CA,  and 
Grumman  Aircraft,  Bethpage,  NY  teamed  with  Norden  systems,  Norwalk,  CT. 

(U)  Lincoln  Laboratory,  Lexington,  MA,  assists  the  Rome  Air  Development  Center  in  evaluating/documenting  the  perform¬ 
ance  of  the  advanced  development  model  PAVE  MOVER  radars  with  particular  emphasis  on  radar  characterization  and  the 
evaluation  of  the  radar  electronic  counter  countermeasures  and  low  probability  of  Intercept  performance. 

7.  (0)  Joint  STARS  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984) 

A.  (U)  Project  Description:  The  Joint  STARS  Radar  Is  an  airborne  advanced  technology  demonstration  system 
Incorporating  moving  target  Indicating  and  synthetic  aperture  radar  techniques  to  provide  the  capability  to  detect  and 
track  movli^  targets  from  standoff  ranges  and  to  direct  accurate  attack.  Joint  STARS  directs  accurate  attack  by  cue¬ 
vectoring  attack  aircraft  and  by  providing  guidance  data  to  a  standoff  missile.  This  program  directly  contributes  to 
the  OSD-dlrected  Army,  Air  Force  Joint  Surveillance  and  Target  Attack  Radar  System  (Joint  STARS)  program  as  the  concurrent 
advanced  development  activity. 

B.  (’J)  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments!  This  program  has  produced  the  PAVE  MOVER  advanced  development  airborne 

radars/ground  fire  control  centers  that  have  successfully  completed  the  DARPA/ Army/ Air  Force  Assault  Breaker  Demonstra¬ 
tion.  The  PAVE  HOVER  ADH  radars  demonstrated  the  ability  to  (1)  guide  standoff  surface-to-surface  missiles  targeted 
against  moving  armored  vehicles  and  (2)  cue  veetojf  a  low  altitude  penetrating  F-4  aircraft.  The  radars  proved  capable 

of  detecting  and  tracking  moving  ground  vehicles  _  ^ 

azimuth  abeam  of  the  aircraft.  The  _PAVE  MOVER  Afifi  radars  can  also  provide  a  small  area ^ . 

spot  Image  mode  having  a  'resolution  for  the  detection/track  of  Btopped  vehicles.  The  Inherent  narow  beam  of 

the  radar,  coupled  with  a  relative  guidance  scheme,  la  designed, for  a  total  system  strike  accuracy  (Including  target  _ 
location,  weapon  location,  and  guidance  and  control  errors)  of 

(2)  (U)  FY  1983  Program:  The  PAVE  MOVER  advanced  development  airborne  raddrs  and  ground  processing  stations 

continue  to  be  demonstrated  and  evaluated  at  White  Sands  Missile  Range,  NM.  The  radars  have  recently  demonstrated  true 
multi-mode  capability,  through  which  wide-area  MTI  surveillance  and  hlgh-resolution  Synthetic  Aperture  P.adar  Imagery 
functions  are  Interleaved  In  near-real  time.  FY  1983  activities  Include  the  characterization  of  the  radars,  of  their 
electronic  counter-countermeasure  (ECCM)  capability,  and  of  their  low  probability  of  Intercept  potential.  Additionally, 


w 


*7  73 


< 


Program  Element :  I63770F 

DoD  Mission  Area:  1217  -  Land  Warfare  Surveillance  Reconnaissance 


Title:  Joint  STARS  Advanced  Development 
Budget  Activity:  #4  -  Tactical  Programs 


advanced  development  will  be  conducted  on  nan-machine  interrelationships  with  emphasis  on  development  of  automatic  aids 
In  the  areas  of  weapon  control  and  assignment,  target  recognition  and  designation,  and  sensor  management. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Funds  are  requested  so  that  advanced 
development  of  Improved  electronic  counter  countermeasures  and  target  discrimination  techniques  will  continue,  to  Include 
hardware/software  brassboarding  and  ground  evaluation.  Advanced  development  of  man-machine  and  machlne-to-machlne  rela¬ 
tionships  will  continue,  to  assist  the  command  and  control  tasks  associated  with  the  total  system  Integration  of  multiple 
sensor  types  In  the  command,  control,  and  communication  context. 

(4)  (U)  Program  to  Completion:  Improved  techniques  for  electronic  counter  countermeasures  techniques, 
target  discrimination  techniques,  and  man-machine  and  machlne-to-machlne  Interfaces  will  be  evaluated  and  transitioned 
to  Program  Element  64616F  for  Inclusion  in  the  Joint  STARS  Full  Scale  Development  Program. 

C.  (S)  Major  Milestones:  Milestones  are  keyed  to  Joint  STARS  major  milestones. 

Milestones  Dates 


(1)  (U)  Joint  STARS  FSD  RFP  Release 

(2)  (U)  Joint  STARS  FSD  Contract  Award 

(3)  Joint  STARS  Initial  Operational  Capability 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  63749F 

DOD  Mission  Area:  372  -  Escort.  Stand-off,  and  Counter  C3 


Title:  C3  Countermeasures  Advanced  Systems 

Budget  Activity  2  -  Advanced  Technology  Development 


1.  (U) 

RESOURCES  (PROJECT  LISTINC) : 

($  in  thousands) 

Project 

Number 

Title 

FY  1982  FY  1983 

Actual  Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

0 

1 ,902 

2,801 

Continuing 

N/A 

2947 

Advanced  Countermeasures 

0 

0 

1,902 

2,801 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Successful  accomplishment  of  the  various  Air  Force  operational 

missions  requires  the  capability  to  disrupt  enemy  command,  control,  and  communications  (C3)  systems.  With  this  capa¬ 
bility  the  Air  Force  can  Isolate  selected  enemy  units  from  their  command  and  control,  thereby  significantly  reducing 
the  effectiveness  of  those  units.  This  program  provides  development  and  system  feasibility  demonstrations  of  promising 
new  C3  countermeasures  equipments.  The  work  will  include  long-range  planning  and  architecture  development  for  both 
tactical  and  strategic  applications.  Investigations  to  develop  new  C3  countermeasures  systems  and  Improve  fielded 
systems,  and  studies  of  future  C3  countermeasures  possibilities. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  thousands) 
Not  Applicable.  This  is  a  new  Program  Element:,  effective  FY  1984. 

4 .  ( U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


None 

5.  (U)  RELATED  ACTIVITIES:  This  program  was  created  to  provide  greater  visibility  to  C3  countermeasures  advanced 
developments  and  to  accelerate  their  transition  Into  full-scale  development.  Laboratory  Investigations  to  develop  new 
C3  countermeasures  capabilities  will  remain  In  Program  Element  63718F,  Project  Number  2754  -  C3  Countermeasures. 
Technology  that  satisfies  similar  requirements  for  other  systems  may  be  drawn  upon,  such  as  those  In  PE  62204F,  Aero¬ 
space  Avionics;  PE  62715A,  Expendable  Jammers;  and  PE  63214N,  Tactical  C3  Countermeasures.  This  program  provides 
advanced  development  for  PE  64724F,  Tactical  C3  Countermeasures. 

6.  (U)  WORK  PERFORMED  BY:  The  Electronic  Systems  Division  of  the  Air  Force  Systems  Command,  Hanscom  AFB,  MA  is 
responsible  for  management  of  this  program. 
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Program  Element:  63749F  Title:  C3  Countermeasures  Advanced  Systems 

DOD  Mission  Area:  372  -  Escort,  Stand-off,  and  Counter  C3  Budget  Activity:  2  -  Advanced  Technology  Development 

7.  (U)  C3  COUNTERMEASURES  ADVANCED  SYSTEMS  (SINGLE  PROJECT  I.ESS  THAN  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description  -  In  PY  1981  the  Department  of  Defense  recognized  the  need  to  create  nn  advanced 
development  program  element  to  support  and  give  visibility  to  C3  countermeasures  developments  and  to  transition  these 
developments  from  exploratory  to  engineering  development.  As  a  result,  this  program  element  was  specifically  created 
to  provide  long  range  planning  and  overall  C3  countermeasures  ar  hltecture  development,  to  develop  Improvements  to 
fielded  systems  as  new  technologies  mature,  and  to  study  future  C3  countermeasures  possibilities  using  advanced/new 
technology. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Not  applicable.  This  is  an  FY  1984  new  start. 

( ■> )  (U)  FY  1983  Program:  Not  applicable.  This  is  an  FY  1984  new  start. 

(3)  FY  1984  Planned  Program  and  Basis  of  FY  1984  RDT&E  Request:  This  program  element  is  an  FY  1984 

new  start.  The  FY  1984  program  will  begin  the  definition  phase  of  several  efforts  Including! 

advanced  C3  jamming  and  destruction  capabllitiet  /and  C3  counter¬ 

measures  testbed  requirements. 

(4)  (0)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #6420 IF  Title:  Aircraft  Avionics  Equipment  Development 


DOD  Mission  Area:  #223,  ( Interdiction/Naval 

Strike) 

Budget  Activity:  #4,  Tactical  Program 

1.  (U) 

Project 

RESOURCES  (PROJECT  LISTINC):  (S  In  thousands) 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Complete 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

16,001 

16,137 

21,752 

26,218 

Continuing 

N/A 

2257 

Standard  Avionics  Development 

2,000 

3,000 

4,400 

7,100 

Continuing 

N/A 

2297 

Software  and  Computer  Standardization 

2,800 

2,200 

2,500 

2,800 

Continuing 

N/A 

2519 

Radar  Programmable  Signal  Processor 

6,991 

5,937 

8,752 

11,618 

Continuing 

N/A 

2560 

Jovial  Language  Control  Facility 

700 

900 

1,100 

1,600 

Continuing 

N/A 

2590 

Standard  Fuel  Savings  Advisory  System/ 

1,710 

100 

500 

100 

0 

7,805 

2658 

Simplified  Fuel  Savings  System 
Avionics  Architecture  Implementation 

0 

1,000 

2,000 

3,000 

Continuing 

N/A 

2771 

and  Support 

Standard  Central  Air  Data  Computer 

1,800 

3,000 

2,500 

0 

0 

7,300 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  high  coat  of  operating  and  maintaining  our  forces  is  reduc¬ 
ing  operational  capability  and  readiness.  This  program  element  develops  standard  architecture  and  airborne  electronic 
equipment  that  w 111  reduce  support  coats  and  allow  technology  evolution  to  provide  overall  operational  force  Improvement 
Typical  products  Include  a  joint  US  Air  Force/Navy  air  data  computer  development,  radar  software  applicable  to  tactical 
and  strategic  forces,  and  fuel  savings  systems  to  conserve  at  least  3f  of  trip  fuel  In  the  C-5,  C-141  C-135,  and  C-130 
aircraft. 

3.  (U)  C0MPARIS0H  WITH  FY  1963  DESCRIPTIVE  SUHMARY:  $  In  Thousands) 

RDT&E  13,051  21,237  .  26,563  Continuing  N/A 

FY  82  -  (+2950)  Reprogrammed  funds  to  support  8-1B  Avionics  Standardization  Studies  (+1350  for  project  2297)  and  Fuel 
Savings  Advisory  System  (+1600  for  proj  2590) 

FY  83  -  (-5100)  The  4100  Congressional  portion  of  this  cut  across  the  PE  was  aimed  at  MIL-STD-1750A  (Instruction  Set 
Architecture)  work  and  related  projects.  The  1750A  efforts  that  were  ongoing  were  permitted  to  continue  but  no  new 
tasks  could  be  started.  However,  the  funds  were  not  restored.  The  cuts  were  made  as  follows;  Project  2257  (-700), 
Project  2519  (-3500),  and  Project  2658  (-900). 

FY  84  -  (-4811)  This  cut  was  taken  to  fund  higher  priority  projects  and  was  made  as  follows:  Project  2519  (-3248), 
Project  2658  (-608),  and  Project  2257  (-955). 
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Program  Element :  16420 1 F 

OOD  Mission  Area:  #233,  Interdiction/Naval  Strike 


Title:  Aircraft  Avionics  Equipment  Development 
Budget  Activity:  #4,  Tactical  Program _ 


4.  (0)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

3.  (U)  RELATED  ACTIVITIES:  This  program  is  closely  coordinated  with  the  Array  and  Navy  to  maximize  joint  developments 

where  feasible.  A  tri-service  memorandum  of  agreement  has  been  established  to  promote  lnterservlce  standardization. 
Currently  a  joint  effort  with  the  Navy's  Program  Element  64203N,  Avionics  Components  and  Subsystems,  Is  underway  to 
develop  a  standard  air  data  computer.  There  Is  a  close  relationship  between  the  products  of  this  program  and  the  tech¬ 
nological  building  blocks  developed  In  advanced  and  exploratory  development  programs  such  as  PE  63203F,  Advanced  Avionics 
for  Aircraft;  and  PE  62204F,  Aerospace  Avionics.  Techniques,  components  and  subsystems  showing  high  payoff  potential 
can  be  progressively  transitioned  through  the  development  process  until  a  specific  weapon  system  application  is  Identified 
and  an  engineering  development  task  established.  The  radar  programmable  signal  processor  project  Investigates  the  generic 
radar  improvements  possible  (such  as  terrain  following/terrain  avoidance  and  synthetic  aperture  radar  (SAR))  with  Initial 
application  in  the  F-15,  F-16  and  B-1B.  Electronic  Counter  Countermeasures  (ECCM)  test  data  obtained  from  PE  63750F 
will  aid  In  developing  software  for  the  project.  In  addition,  related  efforts  In  PE  64740F  Computer  Resource  Management 
Technology,  support  the  software  standarlzatlon  and  high  order  language  effort  within  PE  64201F. 

6.  (U)  WORK  PERFORMED  BY:  Program  management  Is  provided  by  elements  of  the  Air  Force  Systems  Command  with  all  project 
under  the  direction  of  the  Aeronautical  Systems  Division,  Wright-Patterson  AFB,  OH.  Major  contracts  of  Project  2257  are 
with  The  Analytic  Sciences  Corporation,  Reading,  Massachusetts  and  Aeronautical  Radio  Inc.,  Annapolis,  HD.  Project  2519 
Is  contracted  with  Hughes  Aircraft  Corporation,  Culver  City,  California  through  McDonnell  Douglas  for  the  F-15  and  with 
Westlnghouse  Electric  Corporation,  Baltimore,  Maryland  for  F-16  and  B-1B  applications.  The  Project  2560  contractor  Is 
SOFTEC  Inc.,  Waltham,  Massachusetts.  Project  2771  contractors  are  Marconi  Avionics  LTD,  Rochester,  Kent,  England  and 
Garrett  AlResearch,  Torrance,  Calif.  Project  2297  contracts  with  TRW,  Dayton, Ohio. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project  2257  -  Standard  Avionics  Development:  This  project  Identifies  subsystems  that  may  be  candidates 
for  development  efforts  and/or  designation  as  Air  Force  standards.  Potential  subsystems  are  evaluated  for  their  stan¬ 
dardization  potential  with  hardware  development  initiated  when  appropriate.  During  FT  82  this  project  developed  a  stan¬ 
dard  specification  for  Crash  Survlvable  Flight  Data  Recorders  for  fighter  aircraft  following  the  completion  of  a  feasi¬ 
bility  study.  Initial  development  effort  on  a  Digital  Audio  Distribution  System  (DADS)  will  continue  In  FY  83  and  84 
with  the  finalization  of  a  draft  specification  and  the  initiation  of  engineering  development.  During  FY  83  a  militarized 
version  of  a  Ground  Proximity  Warning  System  (CPWS)  proposed  for  fighter  aircraft  will  be  flight  tested  as  part  of  an 
orgolng  feasibility  study.  Based  on  a  successful  flight  test,  this  effort  will  proceed  with  Initial  engineering  develop¬ 
ment  In  FY  84,  During  FY  83  work  should  be  completed  on  a  MIL-STD  for  Packaging,  Mounting,  and  Environment  which  will 
standardize  the  physical  Interface  of  aircraft  "black  boxea"  with  the  aircraft.  This  project  will  also  continue  to 
support  the  Armament  and  Avionics  Planning  and  the  Air  Force  Systems  Command  Standardization  Conferences,  and  the 
Avionics  Data  Utilization  System  (ADUS)  In  conjunction  with  the  Army  and  Navy, 

B.  (U)  Project  2297-  Software  and  Computer  Standardization.  This  project  supports  and  maintains  the  Embedded 
Computer  Resources  Standardization  Program  Office  (ECSPO)  within  the  Air  Force's  Deputy  for  Avionics  Control.  The  ECSPO 
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Program  Element:  f 64201F  Title:  Aircraft  Avionics  Equipment  Development _ 

DOD  Mission  Area:  #223,  Interdiction/Naval  Strike  Budget  Activity:  14,  Tactical  Program _ 

provides  Air  Force  weapon  system  programs  with  timely,  high  quality  MIL-STD-1 589B  (JOVIAL)  J73  compiler' ,  M1L-STD-1750A 
Instruction  Set  Architecture,  and  the  required  support  software  for  both.  During  FY  82  the  major  thrusts  of  this  project 
were  two  fold.  First,  work  was  started  to  develop  support  software  tools  for  error  correction  and  software  development/ 
enhancement  of  JOVIAL  compilers.  Second,  efforts  were  Initiated  to  develop  a  J73  compiler  for  a  DEC  Vax  11  computer. 

These  efforts  will  continue  during  FY  83  and  84  and  will  provide  testing  and  support  for  the  new  Vax  compiler  when  it  Is 
completed.  In  addition  during  FY  84  the  ECSPO  will  incorporate  F-16  Hulti  Stage  Improvement  Program  (MSIP)  developed 
support  software  Into  an  Air  Force  support  software  package  and  will  prepare  to  support  Air  Force  peculiar  Ada  language 
software  tools.  Also  In  FY  84  a  JOVIAL-Ada  translation  of  a  flight  control  application  will  be  started. 

C.  (U)  Project  2519-Radar  Programmable  Signal  Processor:  This  project  supports  development  of  a  generic  program¬ 
mable  signal  processor  (PSP)  for  use  with  Air  Force  airborne  radar  systems.  The  PSP  will  permit  substantial  Improve¬ 
ments  In  radar  performance  to  be  made  through  use  of  common  software  and  architecture  designs.  Emphasis  Is  on  providing 
Improved  reliability  and  maintainability  (RAM)  and  developing  common  mode  capability  among  the  F-15,  F-16,  and  B-1B 
radar  systems.  Application  of  standardization  Initiatives  are  stressed  throughout.  During  FY  82  this  project  Initiated 
the  development  of  a  MIL-STD-1750A/J73  capability  In  the  F-15  radar.  An  Operational  Feasibility  Evaluation  of  a  generic 
Synthetic  Aperture  Radar  (SAR)  capability  was  also  conducted.  Continued  evaluation  of  new  air-to-ground  modes  (terrain 
following/ terrain  avoidance;  SAR,  electronic  counter  countermeasures)  will  continue  in  FY  83  and  84  as  will  the  F-15 
M1L-STD-1750A/J73  radar  work.  To  further  improve  the  operational  and  logistic  capabilities  for  current  and  future  air¬ 
craft  radars  a  detailed  reliability  and  maintainability  effort  will  be  initiated  in  FY  83  with  recommendations  developed 
for  potential  radar  Incorporations  during  FY  84.  In  addition,  an  effort  will  be  started  In  FY  84  to  develop  an  electroni¬ 
cally  agile  antenna  for  fighter  aircraft  radar  applications. 

D.  (U)  Project  2560-Jovlal  Language  Control  Facility  (LCF):  This  project  maintains  and  controls  MIL-STD-1589B  by 
ensuring  through  validation  that  all  new  JOVIAL  compilers  conform  to  the  MIL-STD.  It  also  provides  both  government  and 
Industry  users  technical  advice  and  assistance  In  using  and  accepting  the  JOVIAL  language.  During  FY  82  the  LCF  continued 
Its  specific  efforts  on  compiler  validation,  language  extension  and  expansion,  trouble  reports,  and  document  maintenance. 
Furthermore,  thla  project  supported  the  JOVIAL/Ada  Users  Group,  published  the  JOVIAL  LCF  Newsletter,  and  conducted  JOVIAL 
training  closeos  for  both  government  and  industry  personnel.  For  FY  83  and  84  these  efforts  will  expand  and  continue  as 

we  anticipate  validating  up  to  30  compilers,  conducting  12  training  classes  and  supporting  eight  Users'  Group  meetings. 
Additionally,  It  will  prepare  to  become  a  validation  facility  for  Ada  following  Its  transition  Into  the  avionics  com¬ 
munity. 

E.  Project  2590-Standard  Fuel  Savings  Advisory  System(FSAS)/Slmpllfled  Fuel  Savings  System(SFSS) :  This  project 
evaluated  hardware  and  deve:  'ped  software  to  permit  aircrews  to  optimize  flight  trajectories  and  thereby  save  up  to  3-5Z 
of  normal  fuel  usage.  The  FSAS  Is  on-aircraft  equipment  which  provides  both  flight  planning  and  fuel  savings  data.  Its 
development  la  effectively  complete  and  Initial  aircraft  (C-141  and  C-5)  1 ncorporation  is  due  to  start  in  FY  83.  The 
SPSS  la  a  land  held  calculator  with  fuel  savings,  air  drop,  and  flight  planning  software.  During  FY  82  initial  SFSS 
hardware  and  software  were  delivered  to  B-52,  KC-135,  C-5  and  C-141  units.  The  FY  83  effort  will  continue  with  develop- 
of  additional  software  for  the  C-5  and  C-141  and  addition  of  SFSS  capability  to  the  C/HC/WC-130  aircraft  which  will 
not  receive  the  FSAS.  This  will  be  followed  in  FY  84  with  software  validation  and  Initial  delivery  of  the  C-130 
capability. 
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1’rogram  Element:  I64201F  Title:  Aircraft  Avionics  Equipment  Development _ 

DoD  Mission  Area:  f4 22,  Interdiction  Budget  Activity:  #4,  Tactical  Program  _ 

F.  (U)  Project  2658-Avlonlcs  Architecture  Implementation  and  Support.  This  project  maintains  the  SEAFAC  (System 
Engineering  Avionics  Facility)  needed  to  maintain,  validate  and  verify,  through  compliance  testing,  implementations  of 
standardized  hardware  (e.g.,  MIL-STD-1553B  Mux  Bus).  It  alBO  provides  consultation/engineering  support  for  this  and 
other  related  standards,  as  well  as  supporting  standardization  development  efforts  such  as  the  Standard  Central  Air  Data 

*  Computer  and  the  Air  Force  Standard  Medium  Accuracy  (K^)  Navigation  System.  Nine  contractor  built  -1750A  computers 

and  fifteen  contractor  built  -1553B  data  buses  were  verified  in  FY  82.  This  project  also  initiated  a  software  development 
effort  to  automate  the  1750A  verification.  In  FY  83  and  84  these  effors  will  continue.  These  efforts  will  be  expanded 
in  FY  84  to  include  validation  and  testing  prototype  development  for  MIL-STD-1760,  Standard  Aircraft/Stores  Interface 
Definition,  and  preparation  of  a  handbook.  Additional  tasks  in  FY  84  Include  preparation  for  Ada  transition  and  standard 
validation  for  a  high  speed  data  bus.  We  also  plan  some  limited  hardware  procurement  to  update  the  4930th  Test  Wing 
aircraft  with  current/modern  avionics  hardware  compatible  with  the  various  hardware  and  architectural  standards.  This 
will  enhance  their  organic  flight  test  capablltly  in  support  of  PE  64201F  and  other  standard  architecture  projects. 

G.  (U)  Project  2771  Standard  Central  Air  Data  Computer  (SCADC):  This  project  is  designed  to  create  a  standard  air 
data  computer  for  multiple  Air  Force  and  Navy  aircraft.  Air  Force  application  Includes  C-5,  C-141,  F-4,  and  F-l 1 1  air¬ 
craft  while  Navy  application  Includes  the  A-7,  A-6,  and  C-2.  Qualification  and  environmental  testing  started  in  FY  82 
will  complete  during  FY  83.  Flight  testing  (C-141  and  F-4)  is  scheduled  to  start  during  FY  83  with  initial  hardware 
deliveries  for  C-5  use  expected  in  FY  84.  Flight  testing  and  residual  development  tasks  for  SCADC  will  be  completed  in 

'  FY  84 . 

KDT&E  8,400  7,700  10,300  Continuing  N/A 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  if 64 2 1 2 F 

DOD  Mission  Areal  #223  -  Close  Air  Support  &  Interdiction 


Title:  Aircraft  Equipment  Development 
Budget  Activity:  1 4  --  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Pro  Jec t 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Est  linated 

Number 

Title 

Ac  tual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

2,057 

1,864 

10,594 

14,867 

Continuing 

Not  Applicable 

1926 

Aircraft  Windshield  Dev 

1,303 

1,380 

2,115 

1,565 

Continuing 

Not  Applicable 

2098 

Aircraft  Accessories  Dev 

197 

205 

2,165 

2,192 

Cont Inning 

Not  Applicable 

237  7 

Airdrop  Systems  Support 

88 

93 

251 

341 

Continuing 

Not  Applicable 

2709 

Integrated  Turbine  Engine 

Monitoring  System 

0 

93 

4,306 

9,360 

46,600 

63,132 

4366 

Integrated  Attack  Avionics 

469 

93 

1,757 

1 ,409 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Due  to  changing  threat  scenarios,  equipment  obsolescence  and 
technical  advancements,  a  need  exists  to  update  and  modernize  the  aircraft  force.  A  need  also  exists  to  correct  defl- 
clences  that  exist  In  operational  t'rcraft  In  the  areas  of  safety  and  Improved  systems  effectiveness.  This  program 
element  represents  a  collection  of  different  but  related  projects  which  develop,  test,  and  evaluate  a  variety  of  air¬ 
craft  subsystem  equipment  to  respond  to  these  operational  needs.  Technological  advancements  in  aircraft  equipment  are 
exploited  and/or  translated  Into  operational  hardware.  This  Is  the  only  engineering  development  program  element  which 
utilizes  advanced  state-of-the-art  technology  to  develop  windshield  systems  offering  Improved  hazard  resistance  and 
reduced  cost-o f-ownershlp. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

ROT&E  2,192  1,864  17,614  - —  Continuing  Not  Applicable 

FY  84  1b  «  $7,4m  reduction  by  Air  Force  to  fund  program  shortfalls  in  other  areas  and  meet  overall  adjustments  directed  by 

OSD. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  i..  thousands)  -  Not  applicable. 

3.  (U)  RELATED  ACTIVITIES:  Program  Elements  62201F,  Aerospace  Flight  Dynamics;  63211F,  Aerospace  Structural  Materials; 

63246F,  Aircraft  Subsystems  Technology;  and  63203 F ,  Advanced  Avionics  for  Aircraft,  are  related  to  this  program  element 
In  that  this  element  provides  a  means  for  completing  the  Engineering  Dc  elopment  required  to  Introduce  equipment  Into 
the  operational  Inventory.  Program  Element  64201F,  Aircraft  Avionics  Equipment,  Is  a  related  and  closely  coordinated 
effort  that  accomplishes  the  bulk  of  the  engineering  development  of  avionics  systems. 


Program  Element:  I64212F 

DOB  Mission  Areal  #223  -  Close  Air  Support  &  Interdiction 


Title:  Aircraft  Equipment  Development 
Budge t  Activity:  #4  -  Tactical  Programs 


6.  (U)  WORK  PERFORMED  BY:  Program  management  Is  provided  by  the  Air  Force  Aeronautical  Systema  Division  and  Wright 
Aeronautical  Laboratories,  Wrlght-Patterson  Air  Force  Base,  OH.  In-house  teat  facilities  Involved  In  projects  under 
this  program  element  Include  the  Wrlght-Patterson  Air  Force  Base,  OH;  the  Air  Force  flight  Test  Center,  Edwards  Air 
Force  Base,  CA;  Arnold  Engineering  and  Development  Center,  Tullahoma,  TN;  Tactical  Fighter  Weapons  Center,  Nellis  Air 
Force  Base,  NV;  and  the  Armament  Development  and  Test  Center,  Eglln  Air  Base,  FL.  Contractors  Include  McDonnell  Douglas 
Corporation,  Long  Beach,  CA  and  St.  Louis,  MO;  General  Dynamics,  Fort  Worth,  TX;  Hughes  Aircraft  Company,  Culver  City, 

CA;  B.F.  Goodrich,  Akron,  OH;  Slerracln  Corporation,  Sylmar,  CA;  Pittsburgh  Plate  Glass  Company,  Pittsburgh,  PA;  Honey¬ 
well  Incorporated,  Minneapolis,  MN;  Bendlx  Corporation,  South  Bend,  IN;  Goodyear  Aerospace  Corporation,  Akron,  OH;  and 
Dunlop  Limited,  Coventry,  England. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  PY  1984: 

A.  (U)  Project:  (1926  -  Aircraft  Windshield  Development)  -  Aircraft  Windshield  Development,  applies  the  latest 
technology  to  achieve  bird  Impact  resistance  while  maintaining  high  Optical  quality  and  light  weight.  F-lll  bird  Impact 
resistant  windshields  have  been  developed  In  this  project  and  effort  will  be  concentrated  on  the  F-16,  T-38  and  F-4 
aircraft.  In  FY  82  this  project  continued  development,  test  and  evaluation  of  windshield  lamination  and  canopy  structures 
on  the  F-16,  F-lll  and  T-38.  Work  on  Improving  the  bird-strike  Impact  resistance  of  the  F-4  was  begun.  FY  83  will  be  a 
continuation  of  efforts  on  the  above  aircraft.  Plans  are  also  being  executed  on  the  F-15  for  concerns  raised  on  bird 
strikes  during  low  altitude  operations.  FY  84  will  concentrate  on  P-4,  F-15  and  rainbow  effecta  on  B-1B  windscreens. 

All  efforts  are  expected  to  Improve  combat  capability,  pilot  safety  and  reduce  cost. 

B.  (U)  Project:  (2098  -  Landing  Gear  Development)  -  Aircraft  Accessories  Development  applies  landing  gear  techno¬ 
logical  Improvements  In  the  areas  of  high  temperature  wheels  and  brakes  and  carbon  disc  brakes  In  an  effort  to  Improve 
performance,  decrease  acquisition  costs,  and,  reduce  operation  and  support  costs.  FY  82  efforts  were  directed  to  Imple¬ 
menting  support  to  the  Joint  Logistics  Commander's  work  on  a  domestic  source  of  natural  rubber  through  cultivation  of 
Guayule  plants  In  the  southwest  U.S.  Efforts  on  standardization  of  aircraft  fasteners  continued.  Work  to  develop  an  Iso¬ 
lated  hydraulic  system  for  aircraft  landing  gear  to  provide  use  of  hydraulic  fluids  with  greater  lira  retard  capabilities. 
FY  83  will  continue  In  these  areas  with  lncreaaed  emphasis  In  the  Guayule  rubber  effort.  FY  84  will  Include  the  above 
efforts  and  add  areas  devoted  towards  corrosion  control  on  landing  gear.  Aircraft  Ground  Mobility  Systems  for  use  of 
battle  damaged  runways,  and  work  on  electromechanical  subsystems  used  In  aircraft. 

C.  (U)  Project:  (2377  -  Airdrop  Systems  Support)  -  Airdrop  Systems  Support  provides  the  method  by  which  the  United 
States  Air  Force  carries  out  Its  responsibilities  as  executive  agent  (designated  by  the  Joint  Technical  Airdrop  Group) 
for  development  and  testing  of  on-board  airdrop  systems.  Efforts  In  FY  82  included  work  on  computing  air  release  point 
parameters  on  new  airdrop  subsystems.  Support  of  Military  Airlift  Command  and  Army  In  development  of  Improved  airdrop 
systems.  FY  83  and  84  are  a  continuation  of  the  efforts  in  the  above  areas.  This  Is  a  level  of  effort  program. 

D.  (0)  Project:  (2709  -  Integrated  Turbine  Engine  Monitoring  System)  -  The  Integrated  Turbine  Engine  Monitoring 
System  provides  for  development  of  a  generic  system  to  monitor  real  time  engine  operating  data  for  electronic  processing 
and  storage  on  board  the  aircraft  for  Inflight  readout  and  post  flight  review.  Outputs  will  be  used  to  Improve  mainte¬ 
nance  and  engine  performance  data  base  files  and  provide  flight  crews  data  for  Inflight  operational  decisions.  FY  82 
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Program  Element:  I64212F 

DOD  Mission  Area:  #223  -  Close  Air  Support  &  Interdiction 


Title:  Aircraft  Equipment  Development 
Budget  Activity:  #4  -  Tactical  Programs 


had  no  activity  In  this  effort*  FY  83  will  consist  of  beginning  the  conceptual  efforts  required  for  RFP  and  specification 
generation.  FY  84  will  be  the  release  of  RFP  and  contract  efforts  for  prototype  equipment. 

E.  (U)  Project:  (4366  -  Integrated  Attack  Avionics)  -  Integrated  Attack  Avionics  Integrates  and  tests  the  latest 
developments  In  the  avlonlcs/weapons  areas  to  develop  Interface  techniques  which  will  assure  optimum  weapon  delivery  In 
high  performance  aircraft.  This  project  provides  for  (a)  the  feasibility  demonstration  and  qualification  testing  of  a 
compact  airborne  video  recorder  (CAVR);  (b)  the  prototype  development  and  qualification  testing  of  a  split  screen  video 
compression  (SSVC)  capability,  designed  and  tested  to  Interface  requirements  for  various  applications  In  tactical  air¬ 
craft  and  (c)  a  feasibility  demonstration  of  solid  state  color  cockpit  video  sensor  (CCVS)  capability  suitable  for  tacti¬ 
cal  aircraft  use,  with  planning  and  Investigation  for  full  scale  development,  production  and  aircraft  Integration.  FY 
82  was  devoted  to  preliminary  activities  In  development  of  packaging  concepts  of  commercially  available  hardware  and 
study  of  work  required  to  flight  qualify  such  hardware.  FY  83  will  culminate  the  FY  82  efforts  Into  contractual  actions 
for  prototype  hardware  to  be  flight  tested  and  evaluated  prior  to  any  production  actions.  FY  84  will  end  the  T&E  effort 
and  provide  the  data  required  to  go  Into  production  and  delivery  of  hardware  suitable  for  Class  IV  and  V  modifications 
to  tactical  aircraft. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64218F 

DOD  Hisslon  Area:  <223,  Close  Air  Support  and  Interdiction 


Title:  Engine  Model  Derivative  Program  (EMDP) 
Budget  Activity:  <4,  Tactical  Programa 


1.  (0) 

Project 

RESOURCES  (PROJECT  LISTING): 

($  In  thousands) 

FY  1982  FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual  Estimate 

Estimate 

Estimate 

to  CompletloN 

COSt8 

TOTAL  FOR  PROGRAM  ELEMENT  38,510  36,254 


13,853 


18,867  Continuing  Not  Applicable 


2.  (0)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Engine  Model  Derivative  Program  (EMDP)  la  aimed  at  filling 
a  void  which  existed  In  the  engine  management  and  acquisition  process  for  ten  years.  This  program  will  conduct 
efforts  to  provide  Improvements  In  the  specification  characteristics  (l.e.,  performance,  durablllty/llfe ,  reliability/ 
maintainability,  and  reduced  risk  of  development)  of  ln-servlce  engines  or  those  engines  which  have  passed  the 
equivalent  of  a  military  qualification  test. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT&E  38,510  10,254  20,511  Continuing  Not  Applicable 

(U)  Changes  In  funding  represent  deletion  of  TF  33  funds  as  well  as  funding  of  higher  priority  programs.  FY  1983 
reflects  a  Congressional  add  for  work  on  the  higher  thrust  version  of  the  F100  engine. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (0)  RELATED  ACTIVITIES:  For  the  requisite  technology,  this  program  draws  gas  generator  "core"  engine  technology 
(high  pressure  compressor,  combustor,  and  high  pressure  turbine)  from  Program  Element  (PE)  63216F,  Advanced  Turbine 
Engine  Cas  Generator.  Fan,  low  pressure  turbine,  and  limited  engine  test  data  are  provided  by  PE  63202F,  Aircraft 
Propulsion  Subsystems  Integration  (APSI).  Advanced  component  technology  is  also  obtained  from  PE  62203F,  Aerospace 
Propulsion,  Other  principle  input*  including  uterlsli  proceasing  and  coaponent  fabrication  demonstration  come  from 

PE  78011F,  Manufacturing  Technology  Program.  Activities  conducted  by  the  Navy,  National  Aeronautics  and  Space  Admin¬ 
istration,  Army,  and  the  propulsion  Industry  In-house  programs  also  constitute  significant  sources  of  technology. 

The  Air  Force  and  Navy  have  a  broad  memorandum  of  understanding  for  joint  cooperative  propulsion  programs  In  areas  of 
common  Interest.  Component  Improvement  Program  efforts  directed  toward  engine  flight  safety  problems,  service  revealed 
difficulties  and  the  achievement  of  durability  goals  also  complement  the  long  term  EMDP  development  process. 

6.  (U)  WORK  PERFORMED  BY:  The  program  Is  managed  by  the  Aeronautical  Systems  Division,  Deputy  for  Propulsion,  Wrlght- 
Patterson  APB,  OH,  The  growth  F100  engine  program  la  run  by  Pratt  and  Whitney  Aircraft,  Government  Products  Division, 
West  Palm  Beach,  FL.  General  Electric  Company,  Evendale,  OH  is  the  contractor  for  the  derivative  T700. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  PY  1984i 
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Program  Element :  I64218F  Title:  Engine  Model  Derivative  Program  (EMDP) 

DOD  Mission  Areal  1723,  Close  Air  Support  and  Interdiction  Budget  Activity:  14,  Tactical  Programs 

'  (0)  Project:  Engine  Model  Derivative  Program 

(A)  (U)  Project  Description:  The  capability  provided  by  EMDP,  when  combined  with  new  engine  developments, 
will  ensure  that  the  Air  Force  has  propulsion  alternatives  for  near  term  and  far  term  needs.  The  only  other  means 
today  to  provide  this  capability  is  through  full  scale  weapon  system  development.  The  EMDP  will  conduct  the  early 
engineering  development  leading  to  a  prototype  engine.  Full  scale  development  will  continue  In  a  weapon  system  develop¬ 
ment  program  after  validation  of  the  requirement  for  Increase  capability. 

(B)  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  major  efforts  in  FY  1982  consisted  of  the  T56  and  F100  derivative 
engines.  The  T56  concluded  In  FY  1982  with  a  600-700  hour  durability  evaluation.  The  Navy  Is  now  under  contract  for 
development  of  a  marinlzed  version  of  the  USAF's  X  T56-100  to  serve  as  electrical  power  generators  on  Spruance  class 
destroyers.  The  F100  derivative  engine,  with  higher  airflow  fan,  new  augmentor  continued  development  and  testing. 

The  FY  1982  F100  EMDP  program  was  expanded  by  a  Congressional  add  of  $17. SM  to  demonstrate  a  higher  thrust  F100  engine 
through  core  engine  testing  of  higher  temperature  and  accelerated  mission  testing  to  demonstrate  4000  cycle  durability 
at  the  higher  thrust  levels. 

(2)  (U)  FY  1983  Program:  Efforts  continue  on  the  derivative  F100  engine  and  the  derivative  T700  engine 
development  will  be  Initiated.  Testing  of  the  higher  thrust  F100  EMDP  engine  will  be  conducted  at  P&WA/CPD  and  at 
AEDC.  Flight  clearance  activities  will  be  conducted  In  preparation  for  the  NASA  F-15/F100  EMDP  flight  test.  Design 
of  the  new  low  pressure  turbine  (LPT)  necessary  to  drive  the  higher  airflow  fan  and  to  meet  the  EMDP  life  goalB  (8,000 
TAC  cycles  for  ''cold"  parts)  will  be  Initiated.  The  T700  EMDP  design  activity  will  be  Initiated,  and  Initial  develop¬ 
ment  hardware  will  be  procured. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTtE  Request:  Efforts  will  continue  on  the  deriv¬ 
ative  F100  and  T700  engines.  Increased  life  core  components  from  the  F100  CIP  will  be  Incorporated  Into  the  F100  EMDP 
and  extensive  durability  teatlng  will  be  started  on  the  final  EMDP  configuration,  A  4,000  cycle  durability  teat  of 
the  final  configuration  will  be  Initiated.  T700  EMDP  design  will  be  completed  and  engine  hardware  will  be  procured. 

Core  engine  tests  and  a  full  engine  demonstration  Is  planned. 


(U)  Accelerated  Mission  Testing  (AMT)  of  the  F100  EMDP  engine  In  the  final  design  configuration  will  begin.  The  purpose 
of  this  test,  to  be  completed  In  1984,  will  be  to  prove  durability  at  an  upgraded  operating  temperature  that  could  pro¬ 
vide  a  thrust  level  nominally  IS  per  cent  greater  than  the  F100(3)  Component  Improvement  Program  (CIP)  which  Includes 
a  double-pass  advanced  combustor,  single  crystal  turbine  airfoils,  and  a  full  life  compressor.  In  addition  to  these 
core  components,  the  engine  will  Incorporate  an  Advanced  Augmentor  Fuel  Management  (AFM)  system  designed  to  eliminate 
stall/stagnation,  the  Digital  Electronics  Engine  Control  (DEEC) ,  a  prime  reliable  Main  Fuel  Pump  (MPP)  and  an  Increased 
flow  fan.  Sea  level  development  testing  at  Pratt  &  Whitney  will  be  conducted  end  altitude  development  testing  at  Arnold 
Engineering  Development  Center  (AEDC)  will  be  resumed  In  1983  to  finalise  the  engine  control  logic  prior  to  flight 
certification. 
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(U)  Continue  development  of  the  T700  EMDP  that  is  planned  to  begin  in  FY  83.  The  T700  EMDP  is  the  first  phase  of 
development  for  a  higher  power  (1SZ  over  the  T700-CE-401)  engine  for  the  H-60  helicopter  family.  The  Joint  Logistics 
Commanders  indorsed  this  program  in  September  1982.  Full-scale  development  of  the  T700  EMDP  is  planned  to  be  conducted 
by  the  Army.  FY  84  tasks  Include  design  and  analysis,  hardware  procurement  and  fabrication,  core  engine  tests,  and 
full  engine  development  tests. 

(U)  Cost  estimates  baaed  on  contractor  proposals  and  Air  Force  analysis  of  the  level  of  effort  required. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Milestones:  Not  Applicable. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element :  64220F  Title:  EW  Counter  Response 

DOD  Mission  Area:  >372  -  Escort,  Stand-off  A  Counter  Budget  Activity:  14  -  Tactical  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

Number 

Title 

PY  1982 
Actual 

PY  1983 
Eatliute 

FY  1984 
Estimate 

PY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

9,165 

22,000 

34,508 

37,252 

Continuing 

N/A 

2066 

EF-111A  Capability  Update 

3,065 

2,700 

18,408 

24,252 

Continuing 

N/A 

2687 

Operational  Flight  Trainer 

6,100 

19,300 

16,100 

13,000 

5,900 

60,400 

2.  _  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  EF-I11A  Tactical  Jamming  System  provides  tactical  jamming  of 

early  warning,  acqulaltlop,  and  ground  control  intercept  radars  in  support  of  United  States  and  Allied  Tactical  Strike 
Aircraft  operations.  lt^ 


The  EF-1 1 1A  provides  the  J. 


By  denying  acquisition  range,  azimuth,  and  altitude,  inf ormatlon  required  by  surface-to-air  missiles,  (SAMs),  anti¬ 

aircraft  artillery  (AAA)  and  airborne  interceptors  (AI),^ 


The  EF“l llA'a  capabilities  will  become  even  more  Important  with  the  Introduction  ofl 


-  This  program  provldea  the  research,  development,  teat,  evaluation  and  Integration  of  software  and  hardware  updates 

to  aircraft  electronic  countermeasures  subayste  "  _ 

It  also  funds  the  development  of  an  Operational  Flight  Trainer  to  train  EF-lliA  aircrews. 
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Program  Element :  64220F 

DOD  Mission  Area:  #372  -  Escort,  Stand-off  4  Counter  C^ 


3.  (0)  COMPARISON  WITH  1983  DESCRIPTIVE  SUMMARY:  (S  In  thousands) 


RDT&E 

9,165 

27,333 

22,217 

Continuing 

N/A 

Procurement  (Aircraft  PE  I27252F) 

270,600 

206,400 

37,900 

1,077,500 

-  Congress  reduced  FY  83  RDT&E  funding  by 

$5,335;  no 

rationale 

was  provided. 

-  FY  84  RDT&E  was  Increased  by  $6,434  for  software  and  minor  hardware  Improvements  to  EF-lllA  electronic 
subsystems  and  reduced  by  $2,700  when  the  Operational  Flight  Trainer  program  was  restructured  after  the  15 
award  for  a  net  Increase  of  $3,754. 

countermeasures 
Jul  82  contract 

4.  (0)  OTHER  APPROPRIATION  FUNDS:  ($  In 

thousands) 

PE  27252F 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

Aircraft  Procurement:  BP  1100 

Funds  BP  1200 

3010  TOTAL 

252,700 

274,692 

203,600 

236,287 

0 

41,357  . 

26.700* 

1,050,800 

26,700 

Quantities  Proc 

Del 

Mllltsry  Construction,  3300 

Funds 

12 

8 

2,390 

9 

9 

9,150 

0 

13 

980 

0 

12 

11,540 

PE  72207F 

Operations  and  Maintenance  3400 

30,700 

54,000 

71,500 

185,800 

(Hod  Install) 


‘Includes  Initial  Spares  and  Simulator 
5.  (0)  RELATED  ACTIVITIES: 

-  (U)  Program  Element  27252F,  EF-U1A  Squadron*,  funds  the  Cists  V  modification  kit  procurement  and  military  construction 
associated  with  the  EF-lllA  Tactical  Jamming  System.  This  program  element  also  procures  the  second  Operational  Flight 
Trainer. 

-  (U)  Program  Element  63718F,  Electronic  Warfare  Technology,  funds  advanced  development  efforts  for  a  high  powered  jamming 

system. 
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Program  Element  :  64220F  Title:  EW  Counter  Response 

UOD  Mission  Area:  # 372  -  Escort.  Stand-off  &  Counter  C3  Budget  Activity:  #4  -  Tactical  Programs 

-  (U)  Program  Element  72207F,  Depot  Maintenance,  funds  the  installation  of  the  EF-111A  Tactical  Jamming  System. 

6.  (U)  WORK  PERFORMED  BY:  The  prime  contractor  Is  Grumman  Aerospace  Corporation,  Bethpage,  Long  Island,  New  York 
(airframe  and  electronics).  The  principal  subcontractors  are:  Airborne  Instruments  Labratory,  Deer  Park,  Long  Island, 

New  York  (ALQ-99  receiver);  Raytheon  Company,  Electromagnetic  Systems  Division,  Goleta,  California  (ALO-99  Band  4-9 
transmitters  and  exciters  for  all  bands);  American  Electronics  Laboratories  Incorporated,  Landsdale,  Pennsylvannla  (ALQ-99 
Band  1  and  2  transmitters);  AAI  Corporation,  Baltimore,  Maryland  (Operational  Flight  Trainer).  There  are  ten  other 
contractors  associated  with  this  program. 

7.  (D)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

Project:  #2066  EF-111A  Capabilities  Upgrade  This  project  develops  basic  software  and  minor  hardware  updates 
to  the  EF-111A  tactical  jamming  electronic  countermeasures  subsystems.  The  hardware  and  software  development  efforts 
are  neede>  __  FY 

82  efforts  Included  software  improvements  and  evaluation  and  analysis  studies  to  determine  potential  update  Improvement 
areas.  FY  83  and  FY  84  efforts  will  continue  software  Improvements  as  well  as  development  and  Integration  effort,  to 
improve  signal  processing  capability,  and  jamming  techniques  generation. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  #2687  Operational  Flight  Trainer 

A.  (U)  Project  Description:  The  Tactical  Air  Force  requires  development  of  an  Operational  Flight  Trainer  to 
facilitate  training  of  both  pilots  and  electronic  warfare  officers  In  a  new  and  unique  mission.  Requirement  for  this 
equipment  Is  supported  by  absence  of  available  training  ranges,  transfer  of  operator  duties  required  In  varying  mission 
profiles  and  restrictions  on  peacetime  flight  which  preclude  realistic  operation  of  electronic  warfare  equipment.  The 
Operational  Flight  Trainer  will  be  a  two  place  simulator  which  will  be  capable  of  simulating  the  Central  European  radar 
environment  and  all  flight  profiles  of  the  EF-111A. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accompllghaenta:  Contract  for  development  of  an  Operational  Flight  Trainer  was  awarded  15 
July  1982  to  the  AAI  Corp.,  Baltimore,  MD. 

(2)  (U)  FY  1983  Program:  The  Systems  Requirement  Review  was  completed  In  October  1982.  Formatting  of  the 
computer  program  documentation  and  Initial  submittal  of  the  computer  program  development  specifications  were  completed. 
Arrangements  were  made  to  provide  20  Items  of  government  furnished  equipment  to  the  prime  contractor.  A  complete  comput¬ 
ational  system  will  be  delivered  which  will  allow  completion  of  the  development  prototype  site  In  March  1983.  Three 
Incremental  preliminary  design  reviews  (PDR)  will  be  held  In  January,  February,  and  March  for  the  flight,  radar,  and 
electronic  warfare  (EH)  subsystems  respectively.  The  system  level  PDR  will  be  held  In  April  1983,  In  conjunction  with 
the  mockup  review.  The  Instructor  operator  station  design  will  be  completed  and  hardware  released  for  fabrication  In 
August  1983.  The  radar  subsystem  will  undergo  the  first  Incremental  critical  design  review  (CDR)  In  August,  1983. 
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Program  Element :  64220P  Title:  EW  Counter  Response 

DOD  Mis 'Ion  Area:  f372  -  Escort,  Stand-off.  &  Counter  Budget  Activity:  14  -  Tactical  Programs 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  84  RDT&E  Request:  Incremental  CDRs  for  the  flight  and  EW 

subsystems  will  be  completed  In  November  1983.  An  Intensive  data  search  will  culminate  In  an  emitter  design  freeze  in 
December.  Fabrication  of  various  subsystems  will  be  accomplished,  to  Include  signal  generation,  AI.R-62  Radar  Warning 
Receiver,  radar,  flight,  and  EW  subsystems.  These  primary  components  will  undergo  subsystem  assembly.  Integration,  and 
test  at  the  prime  contractor's  plant.  Software  Integration  of  the  flight  and  radar  subsystems  will  be  completed  In 
July,  followed  by  Initiation  of  system  level  hardware  and  software  Integration  In  September  1984. 


(4)  (U)  Program  to  Completion:  Complete  development  of  the  first  Operational  Flight  Trainer  and  deliver  It 

to  Mountain  Home  AFB,  ID  In  Nov  1985.  Begin  production  of  a  second  Operational  Flight  Trainer  In  FY  1985  with  delivery 
to  Upper  Heyford,  England  in  Nov  1986. 


C.  (U)  Major  Milestones: 


Date 


TAC  ROC  No.  315-73 
Aircrew  Training  Device  Amendment 
Validate  OFT  Requirement 
Contract  Award 

Preliminary  Design  Review  (PDR) 
Critical  Design  Review  (CDR) 
Fabrication 
In-plant  Test 

Exercise  Production  Option 
Teardown,  Pack,  Ship,  Install,  Test 
First  Trainer  Ready  for  Training 
Second  Trainer  Ready  for  Training 


30  Apr  73 
29  Jul  77 

31  Jan  78 
15  Jul  82 
Apr  83 

3  Qtr  FY  84 

4  Qtr  FY  84  -  1  Qtr  FY  85 
4  Qtr  FY  84  -  3  Qtr  FY  85 

1  Otr  FY  85 

4  Otr  FY  85  -  2  Qtr  FY  86 

2  Otr  FY  86 
2  Otr  FY  87 
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Budget  Activity:  Tactical  Program,  #4 

Program  Element:  f 27252F/M220F,  KF-111A 

Teat  and  Evaluation  Data 

1.  (ll)  Development,  Teat  and  Evaluation:  The  ground  teat  portion  of  the  EF-111A  Tactical  Jamming  System  Development, 
Teat  and  Evaluation  began  at  Grumman  Aeroapace  Corporation,  Bethpage,  New  York,  in  March  1P7“5.  The  goal  was  system 
integration  and  acceptable  performance  for  those  development  efforts  directed  by  Defense  System  Acquisition  Review 
Council  IT  prior  to  flight  teat  to  ensure  that  new  or  modified  subsystems  met  contractural  specifications.  Tests 
conducted  at  contractor  facilities  under  laboratory  or  mockup  conditions  Included  evaluations  of  the  environmental 
control  system,  modified  electrical  power  system,  antennas  and  radomes  associated  with  new  equipment,  reliability, 
airframe  vibration  and  retained  F-111A  avionics  systems.  Air  Force  software  support  and  fully  developed  support  equip¬ 
ment  were  not  avallt.i>le  for  this  phase  due  to  Defense  System  Acquisition  Review  Council  II  direction.  This  was  based 
on  the  cost  associated  with  support  equipment  development  and  the  need  to  verify  EF-111A  effectiveness  prior  to  obli¬ 
gating  funds  associated  with  these  areas.  Peculiar  ALO-99E  intermediate  level  maintenance  and  software  support  was 
provided  by  the  contractor  during  Development,  Teat  and  Evaluation.  This  affected  the  quality  of  information  available 
for  the  production  decision  and  resulted  in  continued  testing  after  Defense  System  Acquisition  Review  Council  TIT. 
Specific  test  and  evaluation  capabilities  built  exclusively  for  the  support  of  RF-111A  Development,  Test  and  Evaluation 
include  a  System  Integration  Test  Station  for  software  testing  and  total  system  integration,  a  crew  station  mockup 
for  human  factors  evaluation  of  cockpit  control  and  display  adequacy,  and  operator  procedures.  Government  owned 
facilities  used  include  the  National  Aeronautics  and  Space  Administration  wind  tunnels  (for  aerodynamic  loads  and 
flutter  tests),  the  Department  of  Defense  Anechoic  Chamber  (for  electromagnetic  interference  and  compatibility  investi¬ 
gation),  the  Electronic  Warfare  Ground  Simulators  (for  antenna  pattern  testing/optimisation) ,  the  Rome  Air  Development 
Center  EF-1 t tA  antenna  pedestal  (for  antenna  pattern  testing/optimlzatlon) ,  the  Air  Force  Eglin  Test  Range  and  the 
Western  Test  Range  (for  ALQ-99E  receiver  and  transmitter  performance  evaluation).  The  Grumman  Electronic  Warfare  Test 
Range  was  used  to  obtain  broad-based  engineering  data.  Government  test  facilities  and  ranges  used  during  Development, 
Test  and  Evaluation  did  not  differ  significantly  from  those  used  during  Initial  Operational  Test  and  Evaluation. 

Airborne  testing  utilized  two  EF-111A  prototype  aircraft.  Overall  air  vehicle  Development,  Test  and  Evaluation  testing 
was  performed  from  10  March  to  22  June  1977  using  an  EF-111A  prototype  modified  to  the  propose  structural  configura¬ 
tion  but  without  peculiar  EF-111A  avionics.  This  testing  concluded  that  a  tail  fin  redesign  was  necessary.  The  second 
EF-111A  prototype  vehicle  was  used  for  contractor  avionic  system  and  subsystem  Development,  Test  and  Evaluation  between 
17  May  and  30  September  1977.  This  vehicle  differed  from  the  airworthiness  vehicle  in  that  all  avionics  subsystems 
were  installed.  System  and  subsystem  components  were  identical  to  those  intended  for  use  in  the  production  EF-111A 
except  for  the  ALR-23  Infrared  Warning  Receiver  which  was  deleted  in  the  production  configuration.  The  configuration 
of  other  systems  evaluated  during  Development,  Test  and  Evaluation  have  been  altered  slightly  from  the  original  config¬ 
uration  as  a  result  of  corrections  to  deficiencies  identified  during  this  and  other  phases  of  the  flight  test.  Specific 
components  added  to  the  modified  F-111A  airframe  included  the  AD0-99E  Jammer  Subsystem,  the  AI.R-62  Terminal  Threat 
Warning  System,  the  ADO-137  Self  Protection  System,  a  new  Environmental  Cooling  System,  revised  right  seat  aircrew 
station,  and  updated  generators  from  the  F-14  aircraft. 


Budget  Activity: 
Program  Element: 


Tacticlal  Programs ,  #4 

64220F  -  Tactical  Jamming  System 


2.  Operational  Teat  and  Evaluation:  The  Initial  Operational  Teat  and  Evaluation  of  the  EF-111A  Tactical  Jamming 

System  was  conducted  October  1977  -  April  1978  by  the  Air  Force  Teat  and  Evaluation  Center.  The  FF-lllA  Initial 
Operational  Test  and  Evaluation  Final  Report  was  published  in  August  1978.  The  aircraft  was  fli  ht-tested  in  the 
barrier/standoff  and  penetration/escort  mission  roles.  The  close  air  support  and  battlefield  1  -diction  mission 
roles  were  evaluated  at  the  Air  Force  Electronic  Warfare  Evaluation  Simulator.  The  following  4  summary  of  the 
Initial  Operational  Test  and  Evaluation  results  and  conclusions.  The  EF-IIIA's  performance  in  standoff/bnrrier 

role  was  determined  to  be  excellent.  The  EF-IIIA's  performance  in  the  penetration/escort  role  -rting  deep  strikes 

was  determined  to  be  satisfactory  to  excellent.  When  supporting  battlefield  interdiction  missl  at  the  Air  Force 
Electronic  Warfare  Evaluation  Simulator  the  EF-IIIA's  performance  was  satisfactory.  In  additi>  the  EF-ltlA’s 
jamming  effectiveness,  the  Initial  Operational  Teat  and  Evaluation  included  evaluation  of  the  .  AI.O-137,  human 

factors,  aircraft  performance,  internal  Electromagnetic  Interference/Electromagnetic  Compatibi.  xternal  Electro¬ 

magnetic  Interference/Electromagnetic  Compatibility,  and  software.  Results  in  each  of  these  ar.  _  are: 

1  the  ALQ-137  performance  was  satisfactory;  the  single  Electronic  Warfare  Officer 
concept  was  validated.  The  displays,  controls,  and  cockpit  configuration  were  determined  to  be  satisfactory;  however, 
some  man/machine  interface  software  improvements  were  recommended.  Aircraft  performance  was  satisfactory.  Internal 
Electromagnetic  Interference/Electromagnetie  Compatibility  was  undetermined  due  to  the  ALR-62  not  being  in  a  configur¬ 
ation  for  testing.  External  Electromagnetic  Interference/Electromagnetic  Compatibility  was  minimal  and  determined  to 
be  satisfactory.  The  ALQ-99E  and  ALO-137  software  performance  was  satisfactory.  Reliability  was  evaluated  in  two 
areas:  Mission  Completion  Success  Probability  and  hardware  reliability.  Mission  Completion  Success  Probability  was 
satisfactory.  Peculiar  subsystem  reliability  was  satisfactor 

Ho  significant  degradation  occurred  in  the  systems  common  to  the  F-tllA.  Maintainability 
was  evaluated  in  terme  of  Maintenance  Man  Hours  per  Flying  Hour  values  measured  in  a  sterile  test  environment,  using 
contractor  support,  were  satisfactory;^ 

J  The  logistics  Compos¬ 
ite  Model  was  used  to  estimate  maintenance  manpower  requirements  for  the  current  and  a  mature  system.  They  were 
satisfactory.  Software  aupportablllty  was  determined  to  be  deficient,  but  correctable  to  satisfactory.  Hue  to  the 
number  and  possible  Impact  of  deficiencies  Identified  in  Initial  Operational  Test  and  Evaluation,  the  Office  of  the 
Secretary  of  Defense  directed  the  Air  Force  to  complete  a  suitability  demonstration  to  provide  additional  decision 
data.  The  additional  operational  testing  of  the  EF-111A  Taotloal  J easing  System  was  conducted  as  a  Follow-on  Test  and 
Evaluation  Managed  by  Air  Foroe  Teat  and  Evaluation  Center.  The  primary  purpose  of  the  Follow-on  Test  and  Evaluation, 
aa  directsd  In  a  10  February  1979  Office  of  the  Secretary  of  Defense  memo  to  the  Secretary  of  the  Air  Force,  wsb  to 
evaluate  eyatem  reliability  and  maintainability  uoing  Air  Force  maintenance  personnel.  Flight  testing  was  initiated 
at  Mountain  Home  Air  Force  Base  during  April  1979  and  was  planned  to  end  in  October  1979.  Reliability  data  was  col¬ 
lected  during  the  entire  teat.  Maintainability  data  was  gathered  from  1  June  through  31  October  1979.  as  the  period 
18  April  through  31  May  1979  was  used  for  training  Air  Force  maintenance  personnel.  Although  the  test  was  primarly 
designed  aa  a  suitability  aaaesament,  some  effectiveness  testing  was  conducted.  Laboratory  testing  to  compare  the 
ef feotivenesa  of  the  ALQ-99B  end  the  ALQ-137  in  performing  the  self-protection  role  was  conducted  at  the  Air  Force 
Blectronlo  Warfare  Evaluation  Simulator.  Similar  testing  with  the  ALQ-99B  and  ALQ-137  installed  in  the  prototype 


\ 


460 


1 


Budget  Activity:  Tactical  Programs,  #4 

Program  Element:  6422QF  -  Tactical  Jamming  System  - 

EF-111A  teat  aircraft  was  also  conducted  against  radar  simulators  on  the  Nellis  ranges.  Plight  testing  was  also  con¬ 
ducted  to  evaluate  the  performance  of  the  ALR-62  in  an  internal  (AI.O-99E/  AI,Q-1t7)  and  external  (F-4  aircraft  with 
ALQ-1 19  self  protection  electronic  countermeasures  pods)  electronic  countermeasures  environment.  Flight  testing  was 
completed  on  14  November  1979-  The  Air  Force  Electronic  Warfare  Evaluation  Simulator  tests  incurred  deiays  due  to 
test  system  problems,  and  testing  was  completed  9  May  1980-  The  Defense  Systems  Acquisition  Review  Council  ITI  memo¬ 
randum  established  a  flight  test  goal  of  ISO  flight  test  hours  for  the  collection  of  Reliability  and  Maintainability 
data.  Final  flight  test  results  were:  85  missions  flown  out  of  89  scheduled;  261.4  flight  test  hours  accumulated  for 
reliability  data;  197.6  flight  test  hours  accumulated  for  maintainability  data;  a  5.0  hour  Mean  Flying  Hours  Between 
Failure  was  demonstration  for  the  ALQ-99E  (The  threshold  was  3.0  hours.);  Mean  Time  To  Repair  for  the  AL0-9QE  was 
measured  at  3-1  hours.  However,  due  to  to  the  high  skill  level  of  the  test  team  maintenance  personnel,  a  projection 
for  a  normal  operational  unit  with  some  personnel  in  a  training  status  was  made.  The  projection  indicated  the  ALQ-99E 
Mean  Time  To  Repair  could  be  4-4  hours  (The  Follon-on  Test  Evaluation  threshold  was  6.0  hors).  The  ALQ-137,  which 
experienced  two  failures  in  121  flying  hours  for  an  Mean  Flying  Hours  Between  Failure  of  60.5  hours,  was  evaluated  a3 
satisfactory  even  though  no  Follow-on  Test  and  Evaluation  threshold  has  been  established.  False  removal  rate  of  line 
replaceable  units  resulting  from  built-in-test/built-in-test  equipment  was  19.2  percent  (The  Follow-on  Test  and  Evalua¬ 
tion  threshold  was  25  percent.).  The  measured  Maintenance  Man  Hours  per  Flying  Hour  was  22.6.  Since  these  results  were 
obtained  in  a  sterile  test  environment,  a  projection  was  made  to  estimate  the  Maintenance  Man  Hours  per  Flying  Hour 
for  a  mature  system.  This  estimate  was  close  to  the  current  Maintenance  Man  Hours  per  Flying  Hour  of  the  F-111A  and 
was  determined  to  be  satisfactory.  Improvements  to  correct  ALQ-99E  software  deficiencies  discovered  during  Initial 
Operational  Teat  and  Evaluation  were  evaluated  and  determined  to  be  oatisfr ctory .  Corrections  to  the  deficiencies 
discovered  during  Initial  Operational  Test  and  Evaluation,  such  as  ALQ-99E  internal  Electromagnetic  Interference, 

ALQ-99E  Band  4  transmitter  reliability  and  ALQ-99E  power  interrupt,  were  evaluated  and  determined  to  be  satisfactory. 

The  ALR-62  flight  testing  shewed  system  operation  to  be  considerably  improved  when  compared  to  the  system’s  performance 
during  Initial  Operational  Tent  and  Evaluation.  The  system  experienced^ 


was  evaluated  as  satisfactory  even  though  no  Follow-on  Operational  Test  and  Evaluation 
threshold  was  established.  The  test  report  was  published  in  February  1980.  Because  all  of  the  data  from  the  Air 
Foroe  F.leotronlc  Warfare  Evaluation  Center  tenting  was  not  available  at  the  time  of  publication,  some  of  the  Air  Force 
Electronic  Warfare  Evaluation  Center  test  results  were  publlahed  as  an  addendum  to  the  final  report  in  August  1980. 

The  completion  of  Phaae  I  Follow-on  Teat  and  Evaluation  ueing  production  aircraft  waa  to  be  accomplished  by  Air  Force 
Test  and  Evaluation  Center  between  December  1981  and  August  1982.  This  testing  was  accomplished  to  confirm  that  ade- 
quat  deficiency  corrections  have  been  Installed  in  production  aircraft  and  to  further  assess  the  operational  suit¬ 
ability  of  the  aircraft.  Emphasis  was  placed  on  evaluating  equipment  which  had  not  previously  been  available  for 
testing,  auch  aa  the  Intermediate  level  automatic  test  equipment,  ''ata  are  being  analyzed  and  the  final  report  is 
due  in  January  1983. 
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For  the  EF-111A  Operational  Flight  Trainer,  initial  testing  will  be  accomplished  under  a  combined  Development,  Test 
and  Evaluation/Initial  Operational  Test  and  Evaluation  concept.  Air  Force  Test  and  Evaluation  Center  will  conduct 
the  operational  testing.  Testing  will  consist  of  a  combined  Development  Test  and  Evaluation/Initial  Operational  Test 
and  Evaluation  at  the  contractor's  facility  and  a  dedicated  Initial  Operational  Test  and  Evaluation  at  the  on-site 
location  (Mountain  Home  Air  Force  Base,  Idaho).  The  Initial  Operational  Test  and  Evaluation  will  consist  of  evalua¬ 
tions  in  the  following  areas:  training  capability  of  the  Operational  Flight  Trainer  for  all  tasks  assigned  to  it  within 
the  training  program;  instructional  capability  of  the  Operational  Flight  Trainer  instructor-operator  station;  software 
effectiveness  to  include  the  adequacy  of  computer  resources  for  developing  mission  scenarios,  usability  and  maintain¬ 
ability,  availability  aeronautical  tasks;  the  capability  to  accomplish  scheduled  missions  and  the  impact  of  reli¬ 
ability,  maintainability  and  logistics  supportabiltty  on  availability  for  training.  The  on-site  test  will  be  conducted 
in  a  realistic  operational  environment  (i.e.,  use  of  Operational  Flight  Trainer  to  train  operational  crews  using 
typical  training  missions  in  the  operational  facility).  Testing  will  be  conducted  with  contractor  provided  maintenance 
and  support  equipment  while  Air  Force  observes  "over-the-shoulder".  The  Air  Force  will  use  computer  resources  to 
generate  the  mission  scenarios  used  to  train  aircrews  in  the  Operational  Flight  Trainer. 

Test  Reports: 

-  ADTC  Test  Report  TR-7B-56  Vol  I  *  II 

-  ADTC  EF-111A  Tac  Jam  System  Evaluation  August  )978 

-  AFTEC  Final  Report  EF-111A  Tac  Jam  System  Evaluation  Initial  OTE  August  1978 

AFTEC  Final  Report  EF-1 1 1 A  Tac  Jam  System  Evaluation  Followon  T4E  (Phase  I)  February  1980 

-  AFTEC  Final  TAE  Report  due  in  January  1983 

3.  (U)  System  Characteristics:  Significant  EF-111A  performance  parameters  with  Decision  Coordinating  Paper  thresh¬ 

old  values  shown  below; 


DCP 

Achieved 

Testing  Accomplished 

A.  Characteristics 

Threshold 

Values 

During 

231 

Maximum  sustained  air  speed  at 

Sea  level  (Mach  Number) 

.91 

1.07 

Final  Operational 

Test  and  Evaluation 

Air  Force 
Evaluation 

Teat  and 
Center 

Unrefueled  Loiter  time,  Mach  0.5  at 

e* 

Final  Operational 

Air  Force 

Test  and 

17,000,  150  Nautical  Miles  radius  (hours) 

Test  and  Evaluation 

Evaluation 

Center 

Unrefueled  mission  radius  strike  Mission 
Mach  0.84  (Nautical  Miles) 

765 

770 

Final  Operational 

Test  and  Evaluation 

Air  Force 
Evaluation 

Test  and 
Center 

Budget  Activity:  Tactical  Programs,  H 

Program  Kliment:  6422QF  -  Tactical  Jamming  System 


AW-99E  Jammer  Su bays  ten 

Intercept  and  Identify  all  thrust 
radar  signals  In  all  hands  second 

Final  Operational 

Test  and  Evaluation 

Air  Force  Teat  and 
Evaluation  Center 

Jammer  spot  per  transmitter 

. 

-0 

1  Final  Operational 
'  Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Center 

Accuracy  of  measuring  direction  of 
arrival  of  signals 

1 

Low  Band 

r 

“I 

1  Final  Operational 

Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Center 

High  Band 

- 

Final  Operational 

Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Center 

Reliability 

Mean  Flying  Hour  Between  Failure  (hours 

)  3.0 

12.5 

Final  Operational 

Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Center 

Maintainability 

Mean  Time  To  Repair,  organisational 
level  (hours) 

e.o 

1 .4 

Final  Operational 

Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Center 

1 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  >64222F 

DOD  Mission  Areal  d242  -  Theater  Wide  Nuclear  Warfare 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

PROJECT  FY  1982 

HUMBER  TITLE  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  1,694 


Title:  Nuclear  Weapon  Support 

Budget  Activity:  #4  -  Tactical  Programs 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

2,298 

1,972 

1,991 

CONTINUING 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Provides  funds  for  salaries  of  the  Air  Force  Weapons  Laboratory 
cadre  of  civilian  nuclear  weapon  specialists  to  provide  technical  guidance  to  the  Department  of  Energy,  and  direction 
to  the  North  Atlantic  Treaty  Organization  and  Canadian  Armed  Forces  to  fulfill  United  States  Air  Force  responsibility 
related  to  the  development  and  support  of  nuclear  weapon  systems.  Includes  funds  to  perform  Air  Force  gravity  nuclear 
weapon  development.  Supports  Strategic  Air  Command  Required  Operational  Capability  16-71  (Peacekeeper),  12-76  (Air 
Launched  Cruise  Missile),  6-76  (B61  Tactical  Bomb),  6-69  (b83  Modern  Strategic  Bomb),  and  Tactical  Air  Force  Statement 
of  Need  304-77  (Ground  Launched  Cruise  Missile). 


3.  (U)  COMPARISON  WITH  FY  83  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT6E 

1,694 

2,298 

2,049 

CONTINUING 

N/A 

4. 

OTHER  APPROPRIATION  FUNDS:  (S  In  thousands) 

FY  1982 

lpt  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

Acquisition  * 


B83  Modern  Strategic  Bomb 
B61  Tactical  Bomb 

Maintenance  and  Evaluation  * 
B83  Modern  Strategic  Bomb 
B61  Tactical  Bomb 

‘Department  of  Energy  Funded 


Program  Element:  I  64222F  Title:  Nuclear  Weapon  Support 

DOD  Mission  Areal  f242  -  Theater  Wide  Nuclear  Warfare  Budget  Activity:  #4  -  Tactical  Program 

5.  (U)  RELATED  ACTIVITIES:  Activities  which  are  related  to  the  warhead  development  in  this  program  element  (PE)  Include 
PE  643127  (Peacekeeper) ,  PE  64361F  (Air  Launched  Cruise  Missile),  PE  64362F  (Ground  Launched  Cruise  Missile),  PE  63319F 

,  (Advanced  Cruise  Missile  Technology).  Activities  related  to  nuclear  weapon  carrier  modification/update  include  PE  11113F 

(B-52  Offensive  Avionics  System),  PE  11115F  (FB-111B/C),  PE  11118F  (Short  Range  Attack  Missile),  PE  11213F  (Hlnuteman 
Squadrons)  PE  11212F(T1TAN  Squadrons),  PE  64226F  (B-1B),  and  PE  11126F  (B-1B). 

6.  (U)  WORK  PERFORMED  BY:  Work  is  managed  and  primarily  performed  by  the  Air  Force  Weapons  Laboratory,  Klrtland  AFB , 
N.M.  Flight  testing  in  conjunction  with  the  B83  and  B61  programs  is  performed  at  the  Air  Force  Flight  Test  Center, 
Edwards  AFB,  CA,  employing  both  Air  Force  Systems  Command  and  Strategic  Air  Command  aircraft  assets.  An  Air  Force 
Weapons  Lsboratory  operating  location  at  Ramsteln  Air  Base,  Federal  Republic  of  Germany,  monitors  all  work  on  the 
trilateral  Tornado  aircraft. 

7.  (U)  Nuclear  Weapon  Support(PROJECTS  LESS  THAW  $10  HILLIOH  IN  FY  1984): 

A.  (0)  Project  Description:  Nuclear  weapon  development,  modification,  and  life  cycle  support  is  a  Joint  Department  of 
Defense  and  Department  of  Energy  program.  Air  Force  activities  which  support  this  dual  agency  program  and  those  which 
i  fulfill  unique  Air  Force  nuclear  weapon  responsibilities  are  performed  in  this  program  element. 

Nuclear  weapons  development  responsibilities  Include  acting  as  the  Air  Force  technical  manager  during  the  development 
and  modification  of  nuclear  weapon  assets,  and  in  the  cask  of  gravity  bombs,  acting  as  the  system  program  office  during 
weapons  development  (B83,  B61-3/4)  and  major  modification  (B61,  B28). 

1  B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FT  1982  Accomplishments:  Nuclear  weapon  development  support  continued.  The  DOD/ DOE  design  and  cost  report 
for  the  Peacekeeper  warhead  was  completed  and  published  and  engineering  development  was  initiated.  Deployment  of  W78 
on  Hlnuteman  III  and  B61-3.4  tactical  bombs  continued. 

(2)  (U)  FY  1983  Program I  Nuclear  weapon  support  continues.  B83  development  flight  testing  Is  completed.  First 
wing  of  B-52  aircraft  equipped  with  Air  Launched  Cruise  Missiles  becomes  operational.  Deployment  of  the  W78  on 

i  Hlnuteman  III  is  completed.  Upgraded  aircraft  monitor  and  control  units  are  deployed  on  B-52  and  FB-111  forces. 

B83  and  W84/Ground  Launched  Cruise  Mlealle  first  production  occurs.  B61-3,  4  deployment  and  engineering  development 

of  the  W87/Peacekeeper  continues. 
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Prograa  Element :  I64222F 

DOD  Mission  Area:  Theater  Wide  Nuclear  Warfare.  1242 


Title:  Nuclear  Weapon  Support 

Budget  Activity:  Tactical  Program,  14 


(3)  (U)  FT  1984  Planned  Prograa  and  Basis  for  PY  1984  RDT&E  Request:  Nuclear  weapon  carrler/coapatiblllty  and 
support  equipment  programs  Include  perforalng  the  systea  related  technical  safety  evaluations  required  to  nuclear-certify 
new/aodlfled  Air  Force  weapon  systems.  Systeas  presently  under  study  Include  the  B-52  Offensive  Avionics  System/Air 
Launched  Cruise  Missile  Systea,  the  P-16  fighter,  and  the  North  Atlantic  Treaty  Organization  trilateral  aircraft.  Design 
•responsibility  for  Air  Force  nuclear  weapons  loading  and  handling  shapes,  and  for  flight  and  load  crew  electronic 
staulators  resides  In  this  prograa  element.  Presently  under  developaent  are  the  B83  loading  and  handling  trainers,  and 
the  F-16  nuclear  weapon  store  slsnilator.  Nuclear  weapon  cargo  tiedown  testing  in  support  of  the  Military  Airlift  Coanand 
for  nuclear  weapon  logistic  movements  Is  also  performed. 

Nuclear  loading,  delivery,  and  transport  technical  orders  for  all  Air  Force  and  North  Atlantic  Treaty  Organization  air 
delivered  nuclear  weapons  are  written,  published,  and  maintained  in  this  program  elenent.  Funds  are  provided  by  the  Air 
Force  Logistics  Command  and  Foreign  Military  Sales  programs  on  a  cost  reimbursable  basis. 


(4)  (U)  Prograa  to  Completion:  This  is  a  continuing  prograa 


C.  (0)  Major  Milestones:  Not  applicable. 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 

/ 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  F64223F 

OOD  Mission  Areal  #223,  Close  Air  Support  and  Interdiction 


Title:  Alternate  Fighter  Engine 

Budge t  Activity:  I A,  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 

Project  FT  1982  FY  1983 

Number  Title  Actual  Estimate 


FY  1984 
Estimate 


Total 

FY  1985  Additional  Estimated 

Estimate  to  Completion  Costs 


TOTAL  FOR  PROGRAM  ELEMENT  36,869  84,000*  132,059 


33,998 


18,154 


303,080 


*(U)  This  amount  reflects  a  reduction  of  $10M  in  FY  83  as  an  administrative  reduction  for  a  directed  reprogramming  action 
and  once  actual  sources  are  identified,  this  amount  will  be  restored  to  this  program. 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Provides  funds  to  extend  the  previous,  highly  successful  efforts 
on  the  FU0  (previously  F101  Derivative  Fighter  Engine  (DFE))  under  PE  64218F,  Engine  Model  Derivative  Program  (EMDP), 
to  complete  full  scale  development.  Also  qualifies  the  Digital  Electronic  Engine  Control  and  the  gear  type  main  fuel 
pump  for  the  F100  Engine. 

3.  (0)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

34,869  94,125  83,125  TBD  212,119 


(U)  Additional  funds  programated  In  FY  84  to  integrate  the  FI 10  and  the  F100  Digital  Electronic  Engine  Control  into  both 
the  F-15  and  F-16. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable.  Incremental  funds  required  to  implement  competition  Included  in 

F-15  (PE  27130F)  and  F-16  (PE  27133F) 


5.  (U)  RELATED  ACTIVITIES:  This  program  continues  the  development  of  the  F101  DFE  which  was  initiated  under  Program 
Element  64218F,  Engine  Model  Derivative  Program  (EMDP).  The  EMDP  on  the  F101  DFE  was  conducted  under  a  Memorandum  of 
Understanding  with  the  Navy.  The  Navy  is  conducting  flight  tests  in  an  F-14  In  FY  1983. 


6.  (U)  WORK  PERFORMED  BYi  The  program  Is  managed  by  the  Aeronautical  Systems  Division,  Deputy  for  Propulsion,  Wright- 
Patterson  AFB ,  OH.  The  F110  program  Is  being  conducted  by  the  General  Electric  Company,  Evendale,  OH.  The  F100  program 
Is  being  conducted  by  Pratt  &  Whitney,  West  Palm  Beach,  FL. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  Alternate  Fighter  Engine 
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Program  Element:  I64223F  Title:  Alternate  Fighter  Engine 

00D  Mission  Area:  >223,  Close  Air  Support  and  Interdiction  Budget  Activity:  #4,  Tactical  Programs 

A.  (U)  Project  Description:  The  FUO  was  one  of  the  first  programs  to  be  Included  In  the  Engine  Model  Derivative 
Program  (EMDP).  The  FI  10  Is  a  fighter  version  of  the  B-l  engine,  the  F101.  It  consists  of  the  same  core  as  the  K101 

r  with  scaled  technologies  of  the  F404  in  the  fan  and  augmentor.  The  three  year  EMDP  effort  on  the  FI 10  was  completed 

In  FY  1981  with  the  F-16  and  F-14  flight  tests.  The  test  results  to  date  of  the  FI 10  have  been  very  successful  and 
have  confirmed  the  design  emphasis  on  reliability  and  durability.  The  flight  tests  In  F-16  and  F-14  test  beds  have 
confirmed  the  altitude  tests  at  the  Arnold  Engineering  Development  during  the  technology  demonstration  meets  or  exceeds 
predictions.  In  FY  1982  this  Program  Element  was  Initiated  to  provide  a  transition  to  full  scale  development  and  to 
maintain  the  option  of  the  F11G  as  a  competitive  alternative  for  a  mid-to-late  eighties  application.  In  FY  1982, 
the  full  scale  development  of  the  Digital  Electronic  Engine  control  (DEEC)  for  the  F100  engine  was  Initiated.  The 
DEEC  provides  enhanced  operability  and  substantially  reduced  support  costs  as  well  as  deleting  the  requlrenent  to  trim 
the  F100  engine. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  engineering  efforts  on  the  FI  10  focused  on  system  optimization.  The 
test  program  Included  130  hours  of  testing  at  the  Arnold  Engineering  Development  Center  and  400  hours  of  accelerated 

>  mission  testing.  Component  testing  of  Items  such  as  the  fan,  turbine,  and  fuel  control  were  Included.  Long  lead  for 

additional  test  hardware  was  procured  as  part  of  the  FY  1982  program.  The  production  configuration  of  the  F110  was 
defined  resulting  in  a  common  engine  design  which  can  be  applied  to  the  F-15,  F-16,  and  F-14  aircraft. 

(2)  (U)  FY  1983  Program:  The  FY  83  portion  of  the  FUO  program  Is  heavily  hardware  oriented.  By  the  FY  1982 

I  effort  (transition  phase),  the  common  engine  design  effort  was  completed  and  the  redesigned  hardware  to  support  the 

I  FY  19  83-1984  FSED  was  on  order.  Also,  testing  was  completed  for  Ingestion  capability  and  operability  reliability 

Improvements  brought  about  by  minor  controls  and  augmentor  changes.  During  the  latter  part  of  FY  1983  this  hardware 
will  be  delivered.  In  addition,  new  rotors  will  be  procured  in  FY  1983  and  delivered  In  early  FY  1984.  This  engine 
will  serve  as  the  engine  official  qualification  vehicle. 

(U)  Full  scale  development  of  the  Digital  Electronic  Engine  Control  (DEEC)  for  the  F100  engine  will  also  be  continued 
to  provide  enhanced  operability  and  reduced  support  costa,  F-16  flight  testing  In  FY  1983  will  evaluate  augmentor 
steady  state  and  transient  envelope  definition!.  Aircraft  acceleration!  and  climbs  will  be  evaluated  as  well  aa  air 
(  starts  In  both  the  primary  and  back  up  mode.  The  productionized  design  will  undergo  tests  at  Arnold  Engineering  Develop¬ 

ment  Center  (AEDC)  and  flight  tests  later  In  FY  1983. 

.  (3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&B  Request:  The  FI 10  FSED  will  contain  over  750  test 

1  hours,  composed  of  accelerated  mission  tests  (AMT)  and  operablllty/mechanlcal  performance  testing.  There  will  also  be 

additional  altitude  test  effort  and  numerous  rig  tests  to  verify  structural/mechanlcal  characteristics.  Official 
qualification  will  be  completed  In  September  1984.  F-16/P-15  flight  testing  will  be  supported  with  engineering  and 
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Program  Element:  >64223F  Title:  Alternate  Fighter  Engine 

DOD  Mission  Area:  1223.  Close  Air  Support  and  Interdiction  Budget  Activity:  #4,  Tactical  Programs 

hardware  throughout  FY  1983  and  1984.  Qualification  of  the  F100  DEEC  will  be  completed  with  additional  AEDC  tests  and 
operational  evaluation.  Substantial  effort  Is  planned  for  the  Integration  of  the  F100  DEEC  Into  the  F-16/F-15  and  the 
FI  10  Into  the  F-15. 

(4)  (U)  Program  to  Completion:  Remaining  efforts  focused  on  Integration  and  flight  tests. 

C.  (U)  Milestones:  Not  Applicable. 
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FT  1984  RDTAB  DESCRIPTIVE  SUMMARY 


Program  Element:  #64251  F _  Title,  C-17  Prograa _ 

BOD  Miaaion  Areal  #261  -  Interthaater~ Airlift  Budget  Activity:  #4.  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  (t  In  thouaanda) 


Project 

Number 

Title 

FY  1982 
Actual 

FT  1983 
Estimate 

FT  1984 
Estimate 

FT  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  KLIMENT 

0 

60,000* 

26,853 

>2,653 

TOP 

TOD 

•Ho  FT  1985  RDTdB  requeated  however,  560.0  alllion  appropriated  for  C-17  In  FT  85  to  accelerate 
RDTdE  on  C-17. 


2.  (U)  BRIEF  DESCRIPTIOR  OF  ELEMENT  ARP  MISSIOM  HEED:  Airlift  la  required  to  project  and  euataln  coabat  forces 

in  a  time  urgent  Banner.  Specific  taeks  associated  with  the  airlift  alaalon  area  Include  deployment ,  eaployment 
(airland,  airdrop  and  extraction),  auataining  support,  retrograde,  and  coabat  redeployaent.  Additional  airlift 
capability  la  needed  for  rapid  Intertheater  deployment  of  coabat  forces  to  support  national  objectives 
and  for  timely  Intratheater  movement  to  aeet  forward  area  mobility  requirements.  Airlift  la  vital  to  meet 
the  mobility  requirements  for  a  RATO  or  Korean  conflict  aa  well  aa  for  a  Rapid  Deployment  Force  tailored 
to  respond  to  worldwide  contingencies.  The  C-17  program  addresses  those  needs  aa  well  aa  providing  a  can¬ 
didate  for  eventual  replacement  of  C-150Aa  and  C-141s  in  the  1990a. 

5.  (U)  C0HPARI3I0M  WITH  FT  1985  DESCRIPTIVE  SUHHART:  Hot  applicable. 

4.  (U)  OTHER  APPROPRIATIOH  F11HD3;  (5  In  thouaanda) 

Total 

FT  1982  FT  1983  FT  1984  FT  1985  Additional  Eatlaatad 

Actual  Batlaate  Estimate  Batina te  To  Completion  Coat 

Procurement  (Aircraft)  TBD  TBD 


5.  (U)  RELATED  ACTIVITIES;  The  Air  Force  la  also  pursuing  near-term  programs  to  provide  additional  capability  to 

airlift  cargo  during  perloda  of  national  emergency.  These  programs  Include  procurement  of  50  C-5B  aircraft  under 
P.B.  41119F  and  44  KC-lOa  under  P.E.  27222F.  These  programs  are  in  conjunction  with  C-17  acquisition  provide  a 
balanced  overall  program  for  additional  airlift.  They  will  meet  the  Congresslonally  Mandated  Nobility  Study 
recommended  airlift  capability. 
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Prograa  Element:  #64231  F _  Title:  C-17 _ _ 

DOD  Mleelon  Areal  #261 ~  Intertheater  Airlift  Budget  Activity:  #  4  -  Taotleal  Programs 

6.  (U)  WORK  PERFORMED  BY:  A  Prograa  Office  is  established  at  the  Aeronautical  Syateae  Division  of  Air  Poroe 
Systems  Command  at  Wright-Pat ter son  Air  Force  Base,  Dayton,  OH.  KcDonnell-Douglaa  Corporation  has  been  selected 
as  the  prime  contractor.  A  low-level  development  contract  was  awarded  to  McDonnell  Douglas  in  July  1962. 

The  Air  Force  Flight  Teat  Center  and  the  Air  Force  Test  and  Evaluation  Center  will  conduct  developmental  and 
operational  flight  testing  in  the  Full  Scale  Development  Program. 

7.  (u)  PROJECTS  LE3S  THAW  tIO  MILLION  IH  FT  1984:  Hot  applicable. 

8.  (U)  PROJECT  OVER  tIO  MILLION  IH  FY  1984: 

(U)  Project:  C-17  (Single  project  in  prograa  element). 

A.  (U)  Project  Deecrlptlon:  Thin  program  element  provides  for  development  of  the  C-17,  an  aircraft 
capable  of  carrying  outalaed  cargo  over  Intercontinental  distances  into  small,  austere  airfields.  The  C-17 
is  a  major  initiative  to  improve  our  rapid  deployment  capability  and  also  provide  the  lift  capability  to  move 
heavy  mechanised  Army/Marlne  Corps  equipment  in- theater  as  wall  aa  a  potential  replacement  for  aging  C-141 
and  aome  C-130  aircraft  in  the  1990a. 

B.  (U)  Program  Accompllahmenta  and  Future  Efforte:  1 

(1)  (U)  FT  1982  Accompllahmenta:  A  contract  for  low  level  development  of  the  C-17  design  was  awarded 
to  HcDonnell-Douglaa  in  July  1982.  Work  began  on  wind  tunnel  testing  and  logistic  support  analysis  of  the 
C-17  design.  Specific  areas  of  concern  were:  low  speed  powered  lift  technology,  full  core  thrust  reverse, 
wlnglet  design,  and  cargo  compartment  workload. 

(2)  (U)  FT  1983  Program:  Continue  wind  tunnel  work  on  wing  design  and  initial  work  on  dual  cock¬ 
pit  configuration  for  two-man  cockpit.  Integrate  the  cargo  area  and  cockpit  area  mockupa- 

(3)  (U)  FT  1984  Planned  Program  and  Baala  for  FY  1984  RPTdE  Request:  The  FY  1984  request  is 

to  continue  low  level  development  on  the  C-17  design  which  began  in  FY  82.  Wind  tunnel  work  on  air  loads 
will  provide  data  for  final  wing  design.  Logistic  support  analysis  software  will  be  developed  to  allow 
real  time  feedback  of  support  data  during  the  development  and  test  phases  of  the  prograa.  Cost  estimates 
are  baeed  on  program  office  analysis  of  the  C-17  contract  costs.  FY  84  work  will  lead  to  a  development/ pro¬ 
duction  decision  during  FY  84. 

(4)  (u)  Program  to  Completion:  Funds  will  be  used  for  completion  of  production  design  sffort, 
assembly  and  teat  of  durability/static  test  articles,  completion  of  design  specifications  on  procurement 
items  and  completion  of  support  equipment  design.  Funds  will  also  be  used  for  completion  of  subsystem 
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Program  Element:  #64231? _ _  Title:  C-17  Program  _ 

DOD  Mission  Areal  #  261 ,  Intertheater  Airlift  Budget  Activity:  #4  -  Tactical  Programa 

and  component  development  and  flight  simulator  testing,  tooling  and  parte  fabrication.  Manufacturing 
assembly,  flight  test  and  systems  evaluation  will  be  completed  on  the  Pull  Soale  Development  flight  test 
articles. 

C.  (U)  Major  Milestones: 


Milestones  Da tea 


1 .  Contract  Award  July  1 982 

2.  Initiate  Pull  Soale  Development  FY  1965 

3.  Pirst  Plight  PT  1988 

4*  Initial  Operational  Capability  PY  1991 


/ 
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BUDGET  ACTIVITY: 

PROGRAM  EUWENT: 

Teat  and  Evaluation  Data 


Tactical  Programs,  #4 
SHUT  C- 17  Program 


(U)  Preliminary  wind  tunnel  tenting  will  be  conducted  during  the  low-level  development  phaae  of  the  program. 
Major  teat  phaaea  will  be  development  ground  teatlng,  combined  development  test  and  evaluation  (OT4E)/inltial 
operational  teat  and  evaluation  (lOT4E/,  dedicated  I0T4E,  poat-DSARC  DT4E,  and  production  acceptance 
teat  and  evaluation.  DT4E  will  be  conducted  to  aaaiat  engineering  delsgn  and  development,  to  verify  accomplishment 
of  specification  requirements,  to  characterize  system  performance,  and  to  Insure  critical  laaues  have  been 
sufficiently  resolved  to  permit  a  rate  production  decision  at  Milestone  III.  DT4E/I0T4E  will  be  conducted 
using  one  full-scale  development  (FSD)  aircraft  and  tvo-to-four  production  aircraft.  These  aircraft  will  be 
tested  at  government  test  sites  except  for  the  first  flight.  Initial  airworthiness  testing  will  be  conducted 
at  Edwards  APB,  CA,  under  a  combined  test  force  with  the  Air  Force  Flight  Teat  Center  (AFPTC)  talcing  the  lead 
in  DTSE.  Development  testa  Include  stability,  control,  and  performance  as  well  as  reliability,  maintainability, 
and  availability. 


sratlonal  Test  and  Evaluation: 


(u)  Initial  testing  will  be  accomplished  under  a  combined  development  test  and  evaluation/initial  operational 
teat  and  evaluation  (DT4E/I0T4E)  concept.  Air  Force  Test  and  Evaluation  Center  (APTEC)  will  take  the  lead  in 
operational  testing  which  will  be  conducted  by  a  combined  teat  team  with  AFTEC,  Air  Force  Flight  Test  Center, 

US  Army,  and  US  Marine  Corp  participation.  Testing  will  be  conducted  under  day/night  adverse  weather  condi¬ 
tions  and  will  consist  of  evaluation  in  the  following  areas:  Ground  operations  at  both  a  main  operating  base 
(MOB)  and  a  small,  austere  airfield  (SAAF)  to  include  quick  reaction  capability,  quick  turnaround  time, 
and  ground  handling  characteristics  and  procedures;  inter/intratheater  airland/airdrop  missions  to  include 
normal  (such  as  takeoff,  climb,  cruise,  descent,  approach  and  landing),  as  refueling,  aeromedical  evacuation, 
formation,  low-level,  and  airdrop  operations;  crew/system  interface;  compatlblllty/lnteroperabillty  with  elements 
of  the  Air  Force  airlift  system  and  with  other  government  agencies  and  forces  of  the  Army  and  NATO;  training 
requirements  and  concepts;  operational  assumptions  used  to  project  service  life;  survivability,  software 
effectiveness,  usability,  and  maintainability;  reliability,  maintainability,  availability,  and  logistics 
Bupportabllity ;  and  operating  and  support  cost  elements  of  the  life  cycle  cost  model.  In  addition,  a  minimum 
of  five  aircraft  months  of  dedicated  I0T4E  will  be  conducted  to  assess  unique  I0T4E  objectives.  These  tests 
will  be  conducted  in  a  realistic  operational  environment  (i.e.,  deployment  for  a  minimum  of  one  or  two  months 
to  an  operational  MAC  base  (TBD)  where  composite  operational  missions  will  be  flown  into  and  from  MAC  and  Army 
bases).  Testing  will  be  conducted  using  Air  Force  "hands-on"  maintenance  to  the  maximum  extend  feasible. 


Systems  Characteristics: 


(U)  System  performance,  reliability,  maintainability,  and  availability  characteristics  are  specified 
in  the  contract  with  McDonnell  Douglas  Corporation. 
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C— 1 7  PHYSICAL  CHARACTERISTICS /PERFORMANCE! 


Length 
Wing span 
Height 

Cargo  Compartment  Size  (LxVxH) 
Number  of  Pallets 

Max  Takeoff  Cross  Weight  (2.25  g) 
Critical  Field  Length  «  Max  TOCW 
Max  Allowable  Cabin  Load  (2.25  g) 
Landing  Distance  at  Max  ACL 
(SL  90*  Over  50*  Obstacle) 
Range  at  Max  ACL 

Airdrop  Capability 

Airdrop  and/or  LAPES  Capability 


Cround  Flotation 

C round  Maneuvering 
Engine  Thrust  (SL  Std  Day) 

Cruise  Speed 

Approach  Speed  (Max  ACL) 

Maintenance  Manhour  per  Flight  Hour 
Mission  Completion  Success  Rate 


171  ' 

165* 

54’ 

83.8*x18.0,x12.3‘ 

16-18 

570,000  lbs 
7600' 

172,200  lbs 

3000‘ 

2400  NM 

102  paratroopers 

55,000  Lb  Single  Platforms 

Outsize  Vehicles 


LCN  40 

Operate  on  Semi-Prepared  Surfaces 
3-Point  Star  Turn  in  80" 

37,000  lbs 

.78  Mach  (456  KTAS)  (Jet  Speed) 
116  knots  (Turboprop  Speed) 

18.6 
93  it 
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FY  1984  RDT&B  DESCRIPTIVE  SUMMARY 


Program  Element :  I64247F 

DoD  Mlaslon  Area:  #225,  Air  Warfare  Support 


Title:  Modular  Automatic  Teat  Equipment  (MATE) 
Budget  Activity:  Tactical  Programa,  #4 


1.  (0)  RESOURCES:  (PROJECT  LISTING)  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

TOTAL  FOR  PROGRAM  ELEMENT 

20,224 

34,580 

16,744 

10,034 

Continuing 

Total 
Eatlma ted 
Coats 

Not  Applicable 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSION  NEED:  Previous  and  current  methods  used  to  specify,  design,  build  and 

support  automatic  test  systems  have  resulted  In  a  proliferation  of  equipment,  inadequate  operational  reliability  and 
supportablllty  and  excessive  life  cycle  coats.  Aircraft  availability  (force  readiness)  has  suffered  because  of  malfunc¬ 
tioning  automatic  test  equipment  at  all  levels  of  maintenance.  The  Modular  Automatic  Teat  Equipment  (MATE)  program  has 
developed  a  set  of  guides  which  delineate  a  standard  architecture  and  a  management  system  for  automatic  test  system  (ATS) 
acquisition  and  support  that  will  establish  a  framework  for  the  acquisition  and  support  of  future  Air  Force  automatic 
test  systems. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


20,224 

34,580 

17,578 

Continuing 

Not  Applicable 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 

($  In  thousands) 

A-10  INS  IATS 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Procurement*  (Aircraft) 

(Quantity) 

17,300 

(13) 

20,000 

(13) 

0 

0 

0 

37,300 

(26) 

27131F 


*  Includes  Initial  spares 


5.  (U)  RELATED  ACTIVITIES:  The  Navy  assigned  a  full  time  representative  to  the  MATE  Program  Office  In  early  1979  to 

make  sure  MATE  stays  attuned  to  their  needs.  The  Navy  developed  bullt-ln  test  design  guides  and  the  fault  Isolation/ fault 
detection  work  being  done  at  the  Air  Force  Rome  Air  Development  Center  will  provide  a  basis  for  decisions  concerning 
the  partitioning  of  test  functions  between  the  ATS  and  bullt-ln  test  equipment.  Program  Element  (PE)  27131F  will 
provide  funds  for  procurement  of  up  to  26  A-10  INS  automatic  test  equipment  stations.  Other  related  program  elements 
Include:  PE  62204F,  Aerospace  Avionics,  Project  No.  2003,  Avionics  System  Design  Technology,  and  Project  No.  6069, 
Electronic  Device  and  Circuit  Technology;  PE  63253F,  Advanced  System  Integration  Demonstration  (PAVE  PILLAR);  PE  64219F, 
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Program  Element:  I64247P  Title:  Modular  Automatic  Teat  Equipment  (MATE) 

DoD  Mission  Areal  1225,  Air  Warfare  Support  Budget  Activity:  Tactical  Programs,  >4 

Integrated  Digital  Avionics;  PE  64201F,  Project  No.  2560,  JOVIAL  Language  Control  Facility,  and  Project  No. 

2297,  Software  and  Computer  Standardization.  To  prevent  duplication  all  cognizant  Army,  Navy  and  Air  Porce  organiza¬ 
tions  are  supplying  Inputs  to  reviews  of  the  MATE  program  and  guides.  The  MATE  Program  Office  supports  the  Joint  Logistic 
Commander's  (JLC)  Panel  on  Automatic  Testing  as  funds  and  personnel  permit. 

6.  (U)  WORK  PERFORMED  BY:  This  program  is  being  implemented  by  the  Support  Equipment  Systems  Program  Office  of  the 
Aeronautical  Systems  Division  at  Wright-Patterson  AFB,  OH.  Supporting  laboratories  are  the  Air  Porce  Avionics  Laboratory, 
located  at  Urlght  Pacterson  AFB,  OH,  and  the  Rome  Air  Development  Center  at  Grlfflss  AFB,  NY.  The  system  definition 
contractors  were  the  Sperry  Corporation,  Great  Neck,  Long  Island,  NY  (winner  of  FSD  contract);  the  Weatlnghouse 
Electric  Company,  Hunt  Valley,  MD;  and  a  team  consisting  of  Technology  Development  Corporation,  Arlington,  TX,  and  the 
Emerson  Electric  Company,  St  Louis,  tt). 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  N/A 

8.  (U)  MODULAR  AUTOMATIC  TEST  EQUIPMENT  (Single  Project  over  $10M  in  FY1984): 

A.  (U)  Project  Description:  Implementation  and  use  of  the  MATE  system  as  defined  in  the  guides  will  result  In 
automatic  test  systems  which  meet  Air  Force  readiness  requirements  and  standard  interfaces.  This  will  assure  adequate 
support  for  our  forces  and,  at  the  same  time,  simplify  the  support  of  automatic  test  systems  and  control  proliferation 
of  hardware  and  software  at  both  the  module  and  weapon  system  levels.  The  first  applications  of  the  Modular  Automatic 
Test  Equipment  system  will  be  the  Intermediate  Automatic  Test  System  (IATS)  for  the  A-IO  Inertial  Navigation  System 
(INS)  and  the  Depot  Automatic  Test  System  for  Avionics  (DATSA).  The  acquisition  of  these  automatic  test  equipment 
systems  is  being  supported  as  part  of  the  Modular  Automatic  Test  full  scale  development  program. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Continued  full  scale  development  and  test  of  the  MATE  system  and  its  applica¬ 
tion  to  the  A-10  Inertial  Navigation  System  (IN'.)  test  system.  Began  replacement  of  the  Depot  Automatic  Test  System  for 
Avionics  (DATSA).  A  new  program  element  number  was  assigned  in  FY  1982  to  reflect  the  full  scale  development  phase  of 
the  MATE  program.  The  funding  for  this  program  was  previously  shown  in  PE  63247F,  Modular  Automatic  Test  Equipment. 

(2)  (U)  FY  1983  Program:  Continue  full  scale  development  of  the  MATE  system  and  the  A-10  INS  IATS.  Begin 
deliveries  and  operational  testing  of  the  A-10  INS  IATS.  Continue  replacement  of  the  DATSA  to  support  continuity  depot 
level  workloads  on  C-141,  F-lll,  F-4,  F-105,  and  F-106  aircraft. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Continue  full  scale  development  of  the 

MATE  system.  Complete  development,  deliveries  and  operational  testing  of  the  A-10  INS  IATS.  Begin  deliveries  of  the 
DATSA.  Plan  for  development  and  initial  implementation  of  an  organic  Air  Force  capability  to  qualify  MATE  hardware  and 
software  for  application  to  future  Air  Force  automatic  test  systems.  ' 
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Program  Element:  I64247F  Title:  Modular  Automatic  Te«t  Equipment  (MATE) 

DoD  Mission  Area:  #225,  Air  Warfare  Support  Budget  Activity:  Tactical  Programs,  >4 

4.  (U)  Program  To  Completion:  Complete  technical  support  for  the  acquisition  and  Installation  of  the  DATSA. 
Establish  an  Institutional  framework  for  the  Air  Force  to  continue  the  evaluation  and  application  of  the  Modular 
Automatic  Test  Equipment  concept.  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  N/A 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64249F 

DOD  Mission  Area:  <223,  Close  Air  Support  and  Interdiction 


Title:  Hlght/Preclalon  Attack 

Budge t  Activity:  ik,  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number  Title 


FY  1982  FY  1983 
Actual  Estimate 


FY  1984  FY  198S  Additional 

Estimate  Estimate  to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROGRAM  ELEMENT  84,272 


99,867  89,892 


96,388  62,173 


516,298 


2693  Low  Altitude  Navigation  84,272  99,867  89,892  96,38  8  62,173  516,298 

and  Targeting  Infrared 
Systems  for  Night  (LANTIRN) 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  threat  by  the  enemy's  formidable  armored  and  air  forces, 

especially  of  the  Warsaw  Pact  against  the  North  Atlantic  Treaty  Organization  (NATO),  has  Increased  In  the  past  few  years 
and  Is  projected  to  become  stronger  In  both  quantitative  and  qualitative  terms.  Enemy  armor,  equipped  with  night  vision 
capability  and  accurate  laser  ranging  systems,  has  been  combined  with  new  hardware,  training  and  operational  doctrine  to 
assure  a  continued  enemy  thrust  during  night  and  adverse  weather  conditions.  Successful  Interdiction  and  close  air 
support  missions  against  this  projected  threat  require  accurate  target  acquisition  and  weapons  delivery.  Even  though 
target  acquisition,  laser  designation  and  attack  capability  currently  exist  for  day  visual  conditions,  serious  deficien¬ 
cies  occur  when  these  same  tasks  are  required  to  be  performed  during  night  and  under  conditions  of  reduced  visibility. 
The  need  Is  well  documented  In  Tactical  Air  Forces  Statement  of  Operational  Need  302-81,  Night  Attack  Capabilities.  The 
LANTIRN  program  responds  to  that  need  by  providing  the  capability  to  conduct  close  air  support  and  Interdiction  missions 
at  night  and  under  the  weather  for  F-16,  A-10  and  the  planned  dual  role  fighter.  In  addition  to  the  capability  for 
night  attack,  LANTIRN  fills  the  need  for  laser  designator  to  deliver  precision  laser  guided  munitions. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 


RDT&E 

(Quantity) 

Procurement  (Aircraft) 
(Quantity) 


87,271 

5,000 


103,758 

15,400 


93,799 

(4) 

26,200 


(U)  EXPLANATION  OF  CHANCES  FROM  FY  1983  DESCRIPTIVE  SUMMARY: 


102,654  504,600 

(4) 

1,293,400  1,335,000 

(306)  (306) 


-  FY  1983  ROT&E  reduced  $3,758  million  by  Authorization  Conference 

-  Total  KDT&E  cost  estimated  Increased  $11.7  million  In  outyears  as  a  result  of  depot  support  equipment  hardware 
and  software  tasks  being  Identified  as  development  versus  production  tasks  and  adjustments  associated  with  a 
recent  Independent  Cost  Analysis. 
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Program  Element:  I64249F  Title:  Nlght/Preclalon  Attack 

DOD  Mission  Area:  #223,  Close  Air  Support  and  Interdiction  Budget  Activity:  >4,  Tactical  Programs 

-  Total  procurement  Increased  $2086.3  million  as  a  result  of  total  quantity  buy  Increasing  from  304  to  724  pod  sets 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


Pod  Procurement  (Aircraft): 
Funds  (PE  28031F) 

(PE  27249F) 

Quantities 


PY  1982  FY  1983 

_  Estimate 

5,000 

15,700 


FY  1984  FY  1985 

Estimate  Eatlmate 

4,50  0  201,300 

(4) 


Additional 
to  Completion 
0 

3,047,100 

(720) 


Total 

Estimated 

Coat _ 

6,000 

3,274,300 

(724) 


5.  (O)  RELATED  ACTIVITIES:  LANTIRN  workload  evaluations  are  being  accomplished  using  an  A-10  testbed  aircraft  at  Edwards 
AFB.  This  effort  Is  managed  by  the  A-10  program  office  at  Wright-Pat terson  AFB  and  Is  closely  monitored  by  the  LANTIRN 
program  office.  Collection  of  a  diverse  high  quality  Forward  Looking  Infrared  (FLIR)  data  base  for  evaluating  target 
recognizer  performance  Is  planned  by  the  Avionics  Laboratory  at  Uright-Patterson  AFB  as  an  FY  1983  effort.  The  Avionics 
Laboratory  Is  alao  managing  an  advanced  fighter  technology  program  employing  the  F-16  with  FLIR  mounted  Internally  In 

the  left  strakelet  position.  The  current  Navy  F/A-18  FLIR  pod  has  been  funded  for  long  lead  procurement  In  anticipation 
of  first  lot  deliveries  commencing  late  FY  83.  Automatic  target  recognizer  technology,  which  was  transferred  to  advanced 
development  under  PE  63249F  in  FY  82,  will  be  continued  In  that  program  element  until  the  technology  Is  demonstrated  to 
be  sufficiently  mature.  The  terrain  following  modifications  of  the  APG-66  radar  In  conjunction  with  B-1B  radar  develop¬ 
ment  efforts  are  being  evaluated  by  Aeronautical  Systems  Division  for  possible  application  to  F-16  navigation. 

6.  (0)  WORK  PERFORMED  BY:  The  LANTIRN  program  office.  Aeronautical  Systems  Division,  Is  located  at  Wright-Pat terson 
Air  Force  Base,  OH.  LANTIRN  prime  contractor  Is  Martin  Marietta,  Orlando,  FL.  Major  subcontractors  Include  Texas 
Instruments  of  Dallas,  TX  for  terrain  following  radar;  Hughes  Aircraft  Corporation  of  Canoga  Park,  CA  for  missile  bore- 
slght  correlator  and  automatic  target  recognizer;  Delco  Electronics  of  Milwaukee,  Wisconsin  for  Military  Staralard  1750 
computers. 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2693  LANTIRN 

A.  (U)  Project  Description:  The  Low  Altitude  Navigation  and  Targeting  Infrared  System  for  Night  (LANTIRN)  will 
provide  a  capability  for  low  altitude  precision  attack  during  night  and  other  than  optimal  weather  conditions  In  alr-to- 
aurface  Interdiction  and  close  air  support  missions.  LANTIRN  consists  of  a  navigation  pod,  a  targeting  pod  and  associated 
Integration  with  aircraft  head-up  and  head-down  displays. 
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Program  Element:  I64249P  Title t  Nlght/Predalon  Attack 

DOD  Hlaalon  Area:  <223,  Close  Air  Support  and  Interdiction  Budget  Activity:  >4.  Tactical  Program 

8.  (U)  Program  Accompllghmenta  and  Future  Efforts: 

(1)  (U)  FY  1982  Accompllahmenta:  Fabrication  of  navigation  and  targetli^  pod a  was  begun  In  preparation 
for  a  July  1983  atart  of  flight  test.  Digital  scan  converter  development  was  completed  and  tested  during  pod  bulld-up 
to  verify  successful  performance  of  key  FLIR  subsystems  for  both  pods.  Other  successful  technology  developments  were 
slip  rings  for  continuous  roll,  compact  power  supply  to  meet  volume  constraints,  and  missile  borealght  correlator  for 
automatic  alignment  of  Maverick  missile  to  LANTIRN  FLIR. 

(2)  (V)  FY  1963  Program:  Delivery  of  pods  fabricated  as  full-scale  development  systems  is  scheduled 
during  aid  to  late  FY  1983.  The  navigation  pod  ulll  be  Integrated  with  the  F— 16  and  ready  for  flight  teat  beginning 
July  1983.  The  targeting  pod  will  be  ready  for  flight  test  In  November  1983.  Production  decision  on  F-16  and  A-10  HUDs 
will  be  finalized  and  funded  for  first  loc  production.  Establishment  of  interim  simulator  for  LANTIRN  training  will  be 
Initiated  by  procuring  additional  computer  equipment  to  enhance  existing  Air  Force  facilities. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT4E  Request:  Flight  testing  of  navigation  and 
targeting  pods  on  F-16  aircraft  will  be  continued  In  preparation  of  the  production  decision  for  long  lead  In  Feb  198S. 

The  testing  Is  scheduled  throughout  FY  1984  as  an  extensive  evaluation  of  Single  Seat  Night  Attack  capability  when  LANTIRN 
Is  employed.  Development  and  fabrication  will  continue  for  the  associated  support  equipment.  The  coat  estimate  is 
based  on  existing  contract  with  the  prime  contractor  for  development  costs  and  detailed  Air  Force  Independent  Cost 
Analysis  for  total  development  and  production  costs. 

(4)  (U)  Program  to  Completion:  Production  decision  and  long  lead  award  in  Feb  198S  will  lead  to  first 
delivery  of  the  navigation  and  targeting  pods  beginning  Aug  1987.  Production  of  support  equipment  is  scheduled  to  match 
pod  delivery  schedule.  Navigation  and  targeting  pods  will  be  produced  through  FY  92  for  a  total  of  720  podsets  and 
associated  support  equipment. 

C.  (U)  MAJOR  MILESTONES: 

Milestones 

(1)  Begin  F-16  flight  test 

Head-Up-Dlsplay 
Pods 

(2)  Complete  flight  test 

(3)  Production  Declaion/long  lead  award 

(4)  First  production  pod  delivery 
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Dates 

Jun  1982 
Jul  1983 
Dec  1984 
Feb  1985 
Aug  1987 
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FY  1984  RDT6E  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  I64268F  Title:  Aircraft  Engine  Component  Iaproveaent  Program  (CIP) 

DOD  Mlaslon  Areal  Ill'S,  Cloae  Air  Support  and  Interdiction  Budget  Activity:  14,  Tactical  Programs 

I.  (U)  RESOURCES  (PROJECT  LIST1MC) i  ($  In  thouaanda) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

121,889 

107,312 

142,031 

156,482 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  PROGRAM  ELEMENT  AMD  MISSION  NEED:  Aircraft  angina  coaponent  Iaproveaent  prograaa  (CIP) 

are  Initiated  after  an  englne/coaponent  haa  successfully  completed  all  of  the  required  development  tests,  aeeta  the 
specification  In  the  development  contract,  and  the  first  production  funded  aircraft  using  the  englne/coaponent  Is 
accepted  by  the  Air  Force.  Historically,  systems  add  offensive/defensive  equipment,  have  mission  and/or  tactics 
changes,  and  operate  In  different  environments  to  meet  the  ever-changing  threats.  It  has  been  demonstrated  that  an 
active  engine  component  Improvement  program  is  an  effective  means  of  reducing  the  cost  of  engine  ownership,  and  improv¬ 
ing  system  operational  readiness  through  Improvements  In  durability,  maintainability,  operability,  reliability, 
reparablllty ,  and  suitability  of  the  engine  as  operational  conditions  change  and  service  time  Is  accumulated.  System 
changes  continue  throughout  the  operational  life  of  a  system;  therefore,  the  engine  component  Improvement  program  must 
continue  at  a  reasonable  level  to  provide  the  engineering  support  required  to  obtain  engine  changes  which  are  essential 
for  satisfactory  system  performance  In  operational  use  at  a  cost  affordable  to  the  Air  Force.  The  funds  being  requested 
represent  the  Air  Force  requirements  only  and  do  not  Include  funds  required  from  other  Services  or  Foreign  Military 
Sales  on  joint  programs. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT4E  123,889  120,472  156,429 


Not 

Continuing  Applicable 


(U)  $2  Million  was  reprogrammed  In  FY  1982  to  begin  qualification  of  the  Digital  Electronic  Engine  Control  for  the  F100 
engine.  Reduction  of  FY  1984  funds  resulted  from  reduction  of  effort  resolving  service  revealed  problems  to  support 
higher  priority  programs. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  For  requisite  technology,  this  prograa  draws  on  “core”  engine  technology  (compressor,  com¬ 
bustor,  and  high  pressure  turbine)  from  Program  Eleaent  (PE)  63216F,  Advanced  Turbine  Engine  Cas  Generator.  Fan  and  low 
pressure  turbine  technology  are  provided  by  PE  63202F,  Aircraft  Propulsion  Subsystem  Integration.  Materials  processing 
and  component  fabrication  demonstration  come  from  PE  7801  IF,  Manufacturing  Technology  Prograa.  Additional  component/ 
engine  teat  data  Is  contributed  by  PE  64218F,  Engine  Model  Derivative  Program.  The  Navy  and  Army  have  supporting 
engine  component  Improvement  programs. 
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Program  Element:  >64268?  Title:  Aircraft  Engine  Component  Improvement  Program  (C1P) 

DOD  Mission  Area:  <223,  Close  Air  Support  and  Interdiction  Budget  Activity:  >4 .  Tactical  Programe 


6.  (U)  WORK  PERFORMED  BY:  The  overall  prograa  la  managed  by  the  Aeronautical  Systems  Dlvsion,  Deputy  for  Propulsion, 
Wrlght-Patteron  APB,  OH.  Individual  engine  component  improvement  programs  are  managed  by  the  Aeronautical  Systems 
Division,  Deputy  for  Propulsion  and  the  Air  Force  Logistics  Command's  San  Antonio  Air  Logistics  Center  and  Oklahoma 
City  Air  Logistics  Center.  In-house  teat  and  evaluation  efforts  are  conducted  at  the  Arnold  Engineering  Development 
Center,  Tullshoua,  TN  and  the  Air  Force  Flight  Test  Center,  Edwards  AFB,  CA.  Contractors  Include  Detroit  Diesel  Allison 
Division,  Indianapolis,  IN  (T56,  TF41  engines);  General  Electric  Company,  Evendale,  OH  (J79,  TF39,  F101  engines); 

Ceneral  Electric  Company,  Lynn,  MA  (J85,  J65-21 ,  TF34,  T64,  T58  engines);  Air  Research  (Carrett)  Phoenix,  AZ  (T76  and 
CPU);  Pratt  and  Whitney  Aircraft  of  Canada,  Ltd  (T400);  Pratt  and  Whitney  Aircraft,  West  Palm  Beach,  FL  (J57,  J75, 

F100,  TF30,  TP33  engines);  Solar  Division  of  International  Harvester,  (GTU);  and  Teledyne  CAE,  Toledo,  OH  (J69  engine). 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84 :  Not  Applicable. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  84: 

(U)  Aircraft  Engine  Component  Improvement  Program  (CIP) 

A.  (U)  Project  Description:  A  CIP  la  required  for  each  operational  engine  In  order  to  be  able  to  Identify  and 
resolve  operational  problems  and  potential  cost  avoidance  that  arise  during  service  use.  The  CIP  for  each  engine 
generally  consists  of  the  following  types  of  efforts:  (1)  analytical  and  test  efforts  to  Identify  the  life  limiting 
parts  of  an  engine  so  that  corrective  actions  can  be  Initiated  before  operational  use  Is  Impacted;  (2)  evaluation  of 
new  hardware  for  reducing  adverse  engine  impact  on  the  environment;  (3)  demonstrations  to  provide  revlew/revlslon  of 
maintainability  actions  to  establish  and  update  Inspection  limits  and  techniques  for  field  and  overhaul  activities; 

(4)  Investigation  of  field  and  test  failures  to  determine  the  significance  and,  where  appropriate,  generate  changes  on 
a  timely  basis  to  reduce  the  Impact  on  the  aircraft  mission;  (5)  reduction  of  maintenance  and  spare  parts  costs  through 
the  development,  evaluation,  qualification,  and  Introduction  of  repair  techniques  or  redesigned  parts;  and  (6)  flight 
and  ground  tests  on  engines/components  to  provide  Immediate  Investigation  of  service  revealed  discrepancies  and  to 
evaluate  proposed  engineering  changes.  Age,  use,  quantity  of  engines  and  operational  experience  are  factors  considered 
In  determining  the  resource  allocation  to  each  of  these  efforts  within  a  given  engine  CIP. 

B.  (U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 


* 


(1)  (U)  FY  1982  Accomplishments:  This  engine  component  Improvement  prograa  was  funded  in  the  procurement 
appropriation  In  FY  1979  and  prior  and  the  R4D  appropriations  for  FY  1980  and  beyond  many  of  these  accomplishments 
represent  the  culmination  of  long  term  efforts.  Specific  accomplishments  Include: 


(U)  F100  Engine: 


(1)  (U)  Developed  engineering  changes  which  resulted  In  substantial  cost  avoidance. 

(2)  (U)  Resolved  major  operational  problems  suches  stall-stagnation. 

(3)  (U)  Reduced  Inflight  shutdowns  from  over  6  to  less  than  2  per  1000  engine  flight  hours. 

(4)  (U)  Increased  the  maximum  operating  time  for, the  various  modules  by  a  factor  of  2  to  3. 

(5)  (U)  Reduced  unscheduled  engine  removal  rate  from  6.6/1000  EFH  in  1979  to  5.4  in  1982. 

(6)  (U)  Reduced  maintenance  manhours  per  EFH  from  3.4  In  1979  to  2.4  In  1982. 

(7)  (U)  Developed  repairs  that  resulted  in  15.1  return  on  Investment. 
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Prograa  Element:  >64268?  Title:  Aircraft  Engine  Coaponeot  Iaproveaent  Program  (CIP) 

DOD  Mission  Areal  >223.  Close  Air  Support  and  Interdiction  Budget  Activity:  #4.  Tactical  Programs 


(U)  TP34  Engine:  (1)  (U)  Corrected  the  nuaber  3  bearing  problem. 

(2)  (U)  Deaonstrated  fixes  which  have  reduced  the  depot  cost  per  flying  hour  froa  $1,176 
to  $305;  and  which  have  reduced  the  total  cost  per  flight  hour  froa  $5,762  to  $588. 

(3)  (U)  One  year's  CIP  effort  resulted  la  production  cost  reduction  of  $4,300  per  engine 
and  $68  allllon  In  logistics  cost  avoidance. 

(4)  (u)  Reduced  maintenance  manhoure/EFH  to  ltea  than  one. 

(5)  (U)  Coapleted  structural  life  assessaent  for  coaplete  engine. 


(U)  TF30  Engine:  (1)  (U)  Demonstrated  engineering  Improvements  which  resulted  In  substantial  logistics  cost 

avoidance. 

(2)  (U)  Demonstrated  a  redesigned  first  stage  turbine  disc  with  a  low  cycle  fatigue  life 
of  6000  hours  versus  an  original  disc  life  of  1600  hours. 

(3)  (U)  Improved  low  cycle  fatigue  life  of  fan  and  compressor  rotor  systems. 


(II)  TP41  Engine:  (1)  (U)  Redesigned  the  turbine  blades  to  correct  a  safety  of  flight  condition. 

(2)  (U)  Identified  the  critical  life  limits  on  forty-one  (41)  cycle  sensitive  parts  and  con¬ 
ducted  a  risk  assessment  using  service  experience,  test  data,  and  finite  element 
analysis  techniques. 

(3)  (U)  Redesign  high  pressure  turbine  blade  that  provided  $169.5  million  logistics  cost 
avoidance. 


(U)  OTHER  ENGINES :  The  maximum  operating  time  has  been  Increased  dramatically  for  all  engines  In  the  Component 
Improvement  Program  (CIP).  In  a  recent  five  year  span,  engineering  changes  on  the  J57 
resulted  In  over  $131.1  allllon  In  cost  avoidance,  and  the  TF33  has  had  over  $249.6 
million  In  cost  avoidance  changes. 

(2)  (U)  FY  1983  Program:  Although  this  prograa  provides  continuing  engineering  support  for  all  engines  and 
related  hardware  In  the  Air  Force  Inventory,  the  major  effort  will  be  directed  to  the  following  programs: 


(U)  F100  Engine:  This  program  contalna  108  specific  tasks  which  are  Intended  to  (1)  reduce  air  aborts  and  Class  A  and 
Class  B  accidents;  (2)  reduce  premature  engine  removals  per  1000  engine  flight  hours  by  ten  percent;  (3)  continue  to 
reduce  aalntenance  manhours  per  engine  flight  hour  by  ten  percent;  (4)  continue  to  reduce  the  cost  of  operating  and 
supporting  the  engine  per  engine  flight  hour.  Major  effort  will  be  directed  toward  Improving  hot  section  durability 
through  verification  work  on  the  increased  life  core.  Efforts  will  be  conducted  to  Improve  the  life  of  the  second 
stage  compressor  alrseal  and  the  Compressor  Inlet  Variable  Vane  (CIVV)  synchronizing  ring.  Elimination  of  12th  and 
13th  stage  vanes  and  case  cracking  will  be  worked.  The  electronic  engine  control  will  be  modified  to  Increase 
the  augaentor  Segment  V  lockout  region  to  reduce  augmenter  blowout  and  engine  s^all.  Work  will  be  accoapllshed  on  an 
Improved  reliability  Ignition  system  and  a  longer  life  main  Igniter.  Work  on  apt  improved  life  main  fuel  pump  will  be 
conducted.  Efforta  will  be  conducted  to  Improve  control  system  reliability  through  simplified  Back-up  Control  (BUC) 
coupling.  Improved  electrical  components,  and  a  revised  cam  to  Improve  Upper  Left  Hand  Corner  (ULHC)  augaentor  operation. 
Testing  will  Include  accelerated  mission  testing,  altitude  functional  suitability'  testing,  altitude  functional  suitabil¬ 
ity  testing,  feasibility  testing,  and  rig  and  core  engine  testing.  Repair  procedures  will  be  developed  and  tested  to 
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Program  Element:  f 64268F  Title:  Aircraft  Engine  Component  Improvement  Program  (C1P) 

DOD  Mission  Area:  *223,  Close  Air  Support  and  Interdiction  Budget  Activity:  14,  Tactical  Programs 


reduce  spare  part  buy  requirements  and  extend  the  useful  life  of  engines. 

(U)  TF34:  This  program  Is  structured  to  provide  e  cost  effective  engineering  program  to  design,  qualify  and  Introduce 
hardware  changes  to  address  the  following  goals:  (1)  reduce  the  percent  of  engines  not  mission  capable  down  to  ten 
percent;  (2)  reduce  unscheduled  engine  removals  per  1000  engine  flight  hours  by  15  percent;  (3)  reduce  maintenance 
manhours  per  engine  flight  hour  by  20  percent.  Effort  will  also  be  directed  toward  eliminating  all  failure  modes  which 
Impact  safety  of  flight  and  toward  Improving  operational  readiness.  The  program  continues  a  life  management  program 
which  provides  a  means  for  predicting  and  tracking  hardware  low  cycle  fatigue  ind  thermal  cyclic  life  limits;  develop¬ 
ment  and  evaluation  of  component  repair  procedures  to  reduce  the  frequency  of  repair  and  replacement  of  major  components. 
Extensive  factory  accelerated  mission  testing  (AMT)  and  component  testing  will  be  accomplished. 

(0)  TF30:  The  contractual  engineering  effort  for  this  engine  will  cover  the  continued  redeslgn/modlflcatlon  necessary 
to  resolve  flight  safety  failures  to  evaluate  the  correct  service  revealed  deficiencies,  and  to  provide  engineering 
designs  for  developing  and  testing  repairs  for  depot  and  field  implementation.  Efforts  will  Include  work  on  Improved 
life  for  compressor  rotor  parts,  develop  containment  capability  for  fan  section.  Improve  life  high  pressure  turbine 
rotor  and  a  more  durable  fourth  stage  turbine  blade.  Testing  will  reduce  air  aborts  per  1000  engine  flight  hours  by 
20  percent,  (2)  reduce  unscheduled  engine  removals  by  five  percent,  and  (3)  reduce  maintenance  manhours  per  engine 
flight  hour  by  eight  percent. 

(U)  TF41 :  Efforts  will  be  conducted  to  resolve  flight  safety  problems,  address  service  revealed  deficiencies  and 
assist  logistics  support  by  developing  repair  procedures.  Effort  will  be  expended  for  a  life  limit  extension.  Improved 
reliability  fuel  system  components  and  accessories  will  be  worked.  Extensive  accelerated  mission  testing  will  be  accom¬ 
plished.  These  and  other  planned  tasks  should  permit:  (1)  reducing  air  aborts  per  1000  engine  flight  hours  by  20 
percent,  (2)  reduce  unscheduled  engine  removals  by  20  percent,  and  (3)  reduce  maintenance  manhours  per  engine  flight 
hour  by  ten  percent. 

(U)  TF39:  Engineering  effort  will  be  directed  towards  resolving  service  revealed  problems  and  conducting  fleet  leader 
engine  testing  to  provide  early  problem  Identification  and  correction  as  well  as  verifying  fixes  for  service  revealed 
deficiencies.  Major  effort  will  be  directed  toward  the  development  of  repair  procedures  to  extend  the  useful  life  of 
expensive  parts  such  as  compressor  case  cracking  and  fan  Interlock  wear.  Tasks  Include  Improved  cyclic  life  for  the 
compressor  rear  shaft  and  Improved  reliability  for  the  antl-lce  valve.  Work  will  be  accomplished  to  correct  sump  lube 
supply  line  failures  due  the  chafing.  Testing  will  Include  a  1000  cycle  endurance  test  and  some  service  evaluation 
flight  testing. 

(U)  T56:  The  program  will  continue  to  address:  (1)  safety  of  flight  problems,  (2)  Improvements  to  maintain  opera¬ 
tional  utility,  (3)  reduce  field  maintenance  manhours  and  costs,  (4)  reduce  overhaul  and  spare  parts  costs,  (5)  reduce 
premature  engine  removals,  and  (6)  develop  repair  procedures  to  extend  useful  life  of  high  value  parts.  Efforts  planned 
include  continued  work  to  Improve  fatigue  life  limited  turbine  blades,  evaluatd  an  erosion  reslstent  coating  to  Improve 
compressor  performance  deterioration  characteristics  and  develop  increased  load1  capacity  front  pinion  bearing.  Testing 
Includes  accelerated  endurance,  simulated  flight  endurance,  and  component  rig  "evaluation  tests. 


Program  Element:  *64268F  Title:  Aircraft  Engine  Component  Improvement  Program  (C1P) 

DOD  Mission  Areal  1223,  Close  Air  Support  and  Interdiction  Budget  Activity:  #4,  Tactical  Programs 

(U)  Other  Engines:  The  programs  for  the  other  engines  are  directed  toward  the  resolution  of  service  revealed  problems 
with  primary  emphasis  on  correction  of  all  safety  of  flight  problems.  Development  of  repair  procedures  or  work  arounds 
to  prevent  overhaul  line  stoppage  and  maintain  logistic  support  for  the  engines  will  be  accomplished.  Testing  will  be 
accomplished  to  verify  fixes  and  repair  procedures. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  Engine  Component  Improvement  Program 

(CIP)  Is  a  continuous  program  carried  on  throughout  the  service  life  of  the  engines.  Engineering  effort  will  Include 
the  following  general  areas  In  conducting  a  CIP  for  engine  and  related  hardware. 

(a)  (U)  Investigation,  definition  and  correction  of  service  revealed  deficiencies. 

(b)  (U)  Improve  engine  reliability  and  maintainability  by  improving  on  the  design  of  marginal 

components. 

(c)  (U)  Extend  the  maximum  operating  time  of  the  engines. 

(d)  (U)  Reduce  overhaul  cost  by  qualifying  new  wear  limits  and  determining  part  life. 

(e)  (U)  Maintain  engine  specification  requirements. 

(f)  (U)  Provide  a  review  of  maintainability  actions,  establish  and  update  Inspection  limits  and  technique 
for  field  and  overhaul  activities. 

(g)  (U)  Provide  early  disclosure  of  any  weakness  that  would  limit  engine  life  and  would  normally  appear 
only  after  extended  service  operation. 

(h)  (U)  Reduce  maintenance  and  spare  parts  cost  through  the  review,  evaluation  and  introduction  of  repair 

techniques. 

(I)  (U)  Initiate  action  to  redesign  and  Improve  the  marginal  parts/components  as  soon  as  Investigation 
and  Identification  of  potential  weaknesses  Indicates  such  action  Is  appropriate. 

(J)  (U)  Reduce/elimlnate  causes  of  engine  performance  deterioration. 

(U)  The  general  activity  above  applies  to  all  engines  In  the  Air  Force  Inventory  to  one  degree  or  another. 

The  major  efforts  will  be  as  follows: 

(U)  £100:  Investigate  and  develop  repair  procedures  to  extend  the  useful  life  of  high  value  parts;  conduct  extensive 
testing  to  verify  repalrs/redeslgns  and  to  discover  potential  problems  ahead  of  fleet  experience;  reduce  engine  removal 
rate  from  8.09  to  6.0  per  1000  engine  flight  hours;  reduce  maintenance  manhours  per  engine  flight  hour  from  2.4  to  2.0; 
develop  Improved  antl-lclng  capability  for  the  fan;  extend  maximum  operating  time  for  the  backup  control;  develop 
Increased  durability  and  reduced  maintenance  for  the  augmentor/nozzle  and  develop  Improved  durability  core  engine 
components  and  respond  to  causes  of  unscheduled  engine  removals. 

(U)  TF34:  Effort  on  this  engine  will  be  directed  toward  Identifying  and  resolving  engine  problems/weaknesses  before 
they  occur  In  the  field.  This  will  be  accomplished  through  extensive  testing  and  analysis.  Tasks  Include  continuation 
of  life  management  and  damage  tolerance  assessment  programs;  resolution  of  the  problem  of  water  collecting  deficiencies 
will  also  be  accomplished. 
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Program  Element:  I64268F  Title:  Aircraft  Engine  Component  Improvement  Program  (C1P) 
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(U)  F101  Engine:  Verify  engine  cold  part  life  to  6000  hours  of  simulated  use.  Confirm  durability  of  a  rate  produced 
engine.  Conduct  extensive  accelerated  mission  testing.  Conduct  low  pressure  turbine  life  extension  life  extension 
program. 

(U)  TF30:  Testing  will  be  conducted  to  verify  fixes  resulting  from  the  fatigue  life  Improvement  program  to  continue 
extending  the  time  on  lead-the-f leet  test  engines.  This  engine  has  four  models  that  have  widely  different  mission 
usages  which  require  additional  testing  to  evaluate  improvement  against  these  mission  differences.  Several  Impending 
Safety  of  flight  problems  will  be  addressed.  Tasks  Include  continuation  of  fan  containment  capability  development  and 
life  extension  for  fan  discs.  Repair  procedures  will  be  developed  to  salvage  high  value  components  by  extending  their 
useful  life. 

(U)  TF41 :  Accelerated  mission  tests  (AMT)  will  be  conducted  to  verify/qualify  repair  procedures  and  redesigns  for 
durability  and  reliability  Improvements.  Tasks  include  developing  Improved  reliability  main  fuel  pump  and  main  fuel 
control.  Life  limit  testing  will  be  accomplished.  Continue  the  improvement  program  for  the  turbine  air  seal.  New 
repair  techniques  and  extension  of  serviceable  limits  will  be  evaluated  as  part  of  the  engine  maturation  program. 

(U)  TF39:  The  major  emphasis  for  this  engine  Is  to  reduce  support  costs  by  providing  repair  procedures  and  redesigning 
parts  showing  distress  that  result  in  premature  removal  of  the  engine.  Testing  will  be  accomplished  to  maintain  a 
lead  over  operational  engines  and  to  verify/qualify  repair  procedures  and  redesigns. 

(U)  T56:  This  program  will  concentrate  primarily  on  the  Investigation,  definition  and  correction  of  service  revealed 
deficiencies  preventing  engines  from  achieving  the  scheduled  time  between  overhaul  resulting  In  higher  logistic  support 
costs.  Low  cycle  fatigue  life  analysis  will  be  continued  and  development  work  for  an  Improved  durability  high  pressure 
turbine  rotor  will  be  accomplished.  Effort  will  be  directed  toward  maintaining  engine  specification  requirements  as 
the  engine  ages.  Maintenance  actions  will  be  reviewed  to  establish/extend  Inspection  limits  and  to  develop  repair 
techniques  for  field  and  overhaul  activities. 

(U)  Other  Engines:  The  remaining  engines  in  CIP  are  relatively  more  mature  and  the  effort  on  these  programs  Is  directed 
toward  maintaining  operational  capability  with  reasonable  logistic  expense.  As  the  engine  ages  and  accumulates  more 
time,  new  failure  modes  are  Identified  and  must  be  addressed.  Repair  and  maintenance  procedures  are  continually 
reviewed  and  modified  to  meet  the  changing  characteristics  of  the  engines. 

A  continuing  program  la  conducted  for  each  of  the  following  engines/components  to  provide  the  efforts  deemed  necessary: 


ENGINE  MODELS 

AIRCRAFT  APPLICATION 

FY  1984  ($  IN  MILLIONS) 

TF41 

A- 7 

.  , 

6.26 

TF34 

A- 10 

18.47 

J85-2I 

F-5 

.84 

TF33 

E-3A 

1.39 

J79 

F-4 

1.62 
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Program  Element :  I64268F 

DO0  Mission  Area:  #223, 

Tit  let  Aircraft  Engine  Component  Improvement  Program 
Close  Air  Suooort  and  Interdiction  Budget  Activity:  #4,  Tactical  Programa 

ENGINE  MODELS 

AIRCRAFT  APPLICATION 

FY  1984  ($  IN  MILLIONS) 

F100 

F-15/F-16 

51.58 

F101 

B-1B 

34.18 

J57 

KC-135 

1.38 

J75 

F-105 

.38 

J69 

T-37 

.86 

T56 

C-130 

2.67 

J85 

T-38 

.84 

TF30 

F-ltl 

12.75 

TF33 

C— 141 

1.37 

TF39 

C-5 

4.57 

T58 

im-3 

.26 

T64 

HU-53 

.27 

T400 

UH-IN 

.13 

GTU/T76 

ALL/0V-10 

1.83 

T  700 

UH-60 

.38 

TOTAL  142.03 

(U)  The  level  of  funding  for  each  engine  program  was  derived  from  a  bottoma-up  estimate  of  development  costs  required 
to  meet  the  specific  engines  program  objectives  and  was  reviewed  by  the  Engine  Advisory  Group  comprised  of  technical/ 
management  specialists  from  the  Air  Force  Logistics  Command,  Air  Force  Urlght  Aeronautical  Laboratories  and  Air  Force 
Systems  Command. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Milestones:  Not  Applicable. 
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FY  1 9P.4  RDTAE  DESCRIPTIVE  SUMMARY 

Program  Element:  #6451 3F  (Previously  63228F)  Title:  T-46A  (Next  Generation  Trainer) 

DOD  Mission  Areal  Air  Warfare  Support,  #225  Budget  Activity:  #4,  Tactical  Programs 

1 .  (U)  RESOUBCES  (PROJECT  LISTINC)(t  In  thousands): 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

2591 

TOTAL  FOR  PROGRAM  ELEMENT 

14,645 

51 ,565 

123.494 

73,239 

69,576 

334,419 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  A  need  exists  to  maintain  the  Air  Force's  capability  to  provide 
primary  flight  training  in  Its  Undergraduate  Pilot  Training  program.  The  T-46A  program  is  a  development  and  acquisition 
effort  to  replace  the  operationally  deficient  T-37  aircraft  to  ensure  that  the  primary  flight  training  capability  exists 
beyond  1986.  Forecast  increases  in  USAF  pilot  training  and  the  fact  that  the  aging  T-37  will  begin  to  reach  fleet 
insufficiency  around  1986,  dictate  an  Initial  Operational  Capability  for  the  T-46A  in  1987.  The  essential  design  charac¬ 
teristics  include  twin  engines,  side-by-side  seating,  and  pressurization  with  significant  improvements  in  performance 
(range,  climb  capability,  sustained  "g"),  maintainability,  and  noise  pollution. 

3.  (U)  COMPARISOR  WITH  FT  1983  DESCRIPTIVE  SUMMARY: 

/ 

14,645  52,365  97,860  TBD  TBP 

0  N/A  N/A 

RDT4E  CHAMGES 


RPT*E 

Procurement 


FY  84  change  resulted  from  program 


re-pricing  based  on  better  data  obtained  during  source  selection 


4.  (U)  OTHER  APPROPRIATION  FU 


(t  in  thousands) 


FT  1982  FY  1983  FY  1 984  FY  1985  Additional 

Actual  Estimate  Estimate  Estimate  to  Completion 


Total 
Eatlma ted 
Cost _ 


Aircraft  Procurement  0 

Quantities  0 


0  5,800  188,900  2,921,100  3,115,800 

0  0  21  629 
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Program  Element:  #  64313?  (Previously  63228F) 
POD  Mission  Area:'  Air  Warfare  Support,  ^225 


Title:  T-46A  (Heit  Generation  Trainer) 
Budget  Activity:  #4,  Tactical  Programs 


5.  (U)  RELATED  ACTIVITIES;  The  US  Havy  plans  to  replace  the  T-2C  and  TA-4J  aircraft  with  a  new  Jet  training  system,  the 
VTXTS.  The  Navy  has  selected  the  British  Hawk  for  the  VTX  and  will  use  it  for  the  advanced,  or  secoi.  ,  undergraduate 
pilot  training  phase.  The  T-46A,  however,  will  be  used  in  the  Initial,  or  primary,  Air  Force  training  phase.  The  Hawk 
is  too  complex  and  has  too  much  performance  to  be  used  as  a  primary  trainer.  A  Memorandum  of  Understanding  (MOU)  con¬ 
cerning  trainer  development  has  been  signed  by  both  Services.  This  MOU  ensures  the  two  aircraft  under  development  will 
be  capable  of  being  used  by  both  Services  should  the  need  arise  in  the  next  few  years.  Cross  participation  in  both 
acquisition  programs  has  occurred  in  FT  81  and  FY  82.  A  line  item  in  the  VTX  Full  Scale  Development  Request  for  Proposal 
will  address  AF  requirements. 

6.  (V)  WORM  PERFORMED  BY:  The  Air  Force  management  of  the  T-46A  is  accomplished  by  the  T-46A  System  Program  Office  at 
the  Air  Force  Systems  Command  Aeronautical  Systems  Division,  Wright  Patterson  Air  Force  Base,  Ohio.  Fairchild  Republic 
Corporation  and  Carrett  Turbine  Engine  Company  were  awarded  Full  Scale  Development  contracts  for  the  air  vehicle  and 
engine  development  in  July  1902.  Fairchild  is  located  in  Farraingdale,  NY,  and  Garrett  is  located  in  Phoenix,  AZ. 

Air  Force  Test  and  Evaluation  Center  at  Kirtland  AFB,  NM  will  manage  the  initial  operational  tost  and  evaluation  of 
the  T-46A. 

7.  (U)  Projects  Less  than  $10  Million  FY  1984:  None 

8.  (U)  Projects  Over  tIO  Million  in  FY  1984:  ' 

(U)  Project:  T-46A  (Single  Project  in  Program  Element) 

A.  (U)  Project  Description:  N/A 

B.  (u)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  Request  for  Proposal  for  Full  Scale  Development  (FSD)  was  released  in  Oct 
1981  and  responses  were  received  in  Dec  1981.  Source  Selection  was  conducted  from  Dec  1981  until  June  1982.  The  FSD 
contract  for  the  air  vehicle  and  engine  were  awarded  respectively  to  Fairchild  Republic  Corporation  and  Carrett 
Turbina  Engine  Company  in  July  198?.  Full  Scale  Development  began  in  July  1982. 

(2)  (U)  FY  1983  Program:  Most  major  FSD  activities  will  be  underway  in  FY  1983-  Incremental  Preliminary  Design 
Reviews  will  occur  from  6  Dec  1982  through  3  Feb  1983-  Incremental  Critical  Design  Reviews  will  occur  in  July  and 
August  1983-  The  first  of  three  Production  Readiness  Reviews  will  occur  in  May  1983-  During  1983,  Fairchild  will 
release  its  engineering  drawings.  Simultaneously,  Fairchild  will  Identify  long  lead  requirements  and  begin  to  order  raw 
material.  Tooling  for  production  is  a  major  effort  in  FY  1983,  and  manufacturing  will  begin  for  Borne  subassemblies. 

Major  test  activities  include  testing  for  structural  components,  mockup  development  for  crew  station  escape  tests,  and 
wind  tunnel  tents.  Integrated  Logistics  Support  Planning  will  center  around  various  plans  development.  The  engine 
contractor  will  proceed  with  engine  component  development  through  FY  1983. 
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Program  Element:  # 

COD  Mission  Area 

(3)  (u)  FY  1984  Planned  Program  and  Basis  for  FY  1984,  HDTAE  Request:  The  PY  1984  program  will  continue  the 
Pull  Scale  Development  effort  begun  in  FY  1982-1983.  Specifically,  Fairchild  will  complete  engineering  drawings,  tool 
planning,  tool  design,  and  tool  manufacture.  Manufacturing  efforts  will  include  major  assembly  of  the  static  and  dura¬ 
bility  test  articles,  and  major  assembly  of  the  two  PSD  aircraft.  Ground  testing  for  all  major  subsystems  will  reach 
peak  effort  in  PY  1904.  Engine  component  development  tests  will  near  completion,  and  engine  development  tests  will  be 
underway.  Logistics  efforts  include  support  equipment  planning  and  spares  long  lead  release.  The  first  T-46A  parametric 
ooat  estimate  in  FY  1981  was  developed  through  the  use  of  the  Band  Capes  III  model.  The  T-46A  Source  Selection  (December 
1981  -  June  1982)  resulted  in  program  scope  refinements  and  the  development  of  a  Most  Probable  Cost  and  Independent 

Coat  Analysis  (ICA).  The  ICA  briefing  is  currently  proceeding  through  channels  to  the  OSD  Cost  Analysis  Improvement 
Group  (CAIC). 

(4)  (u)  Program  to  Completion:  In  PY  1985  and  beyond,  PSD  activities  will  Include  completion  of  assembly  for 
the  two  test  aircraft  tnd  first  flight.  Developmental  Test  and  Evaluation  and  Operational  Teat  and  Evaluation  will  be 
conducted  at  Edwards  APB,  and  at  operational  sites.  The  static  and  durability  article  testing,  training  and  completion 
of  FSD  will  occur  in  PY  1987. 


(11) 

Major  Milestones: 

DATE 

1. 

Mission  Element  Statement 

/ 

June 

1979 

2. 

FSD  Contract  Award 

•(Spring  1982) 

July  1982 

3. 

Full  Scale  Development  Initiation 

•(spring  1982) 

July 

1982 

4- 

Preliminary  Design  Review 

Feb 

1983 

5. 

Critical  Design  Review 

Aug 

1983 

6. 

Milestone  II  Review 

Oct 

1983 

7. 

Release  of  long  lead  items 

Jan 

1984 

8. 

Initial  Flight  Test 

•(February  1985) 

Mar 

1985 

9. 

First  Production  Item 

Dec 

1985 

10. 

Milestone  III 

•(April  1986) 

Aug 

1986 

1 1 . 

Inital  Operational  Capability 

*(oct  1987) 

Sep 

1987 

Explanation  of  Milestone  Changes:  ‘Last  year's  generic  milestone  estimates  have  been  refined  na  a  result  of  completing 
source  selection  nnd  signing  a  Full  Scale  Development  Contract.  Only  minor  adjustments  hovo  occurred. 


438  X 


64313?  (Previously  63228?) 
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Title:  T-46A  (Next  Generation  Trainer) 
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Budget  Activity:  Tactical  Programs ,  #4 

Program  Element:  #6431 3P.  T-46A 

Teat  and  Evaluation  Data 

1 .  (u)  Development  Teat  and  Evaluation: 

(ll)  The  T-46A  Development  Teat  and  Evaluation  (DT4E)  program  is  atructured  Into  two  major  divisions:  contractor 
conducted  ground  teete  and  Combined  Test  Force  conducted  flight  tests.  The  contractor  ground  teats  are  planned,  sched¬ 
ule,  directed  and  conducted  by  the  contractor.  These  testa  Include  Engineering  Development  Verification/Pre-Quallfl- 
cation,  Qualification/Preflight  Integration,  and  Acceptance.  The  Combined  Test  Porce  will  Incorporate  contractor 
and  Covernment  test  requirements  into  a  single  integrated  plan,  using  contractor  and  Air  Force  flight  crews.  This 
program  includes  Flying  Qualities  Tests,  Structural  Tests,  Performance,  Propulsion  and  Fuel  System  Tests,  Reliability, 
Maintainability,  and  Logistics  Supportabllity  Tests,  and  Technical  Order  Verification. 

(u)  The  primary  objectives  of  Development  Teet  and  Evaluation  are:  verify  the  design  of  the  T-46A  air  vehicle 
and  components;  verify  the  performance  of  the  T-46A  air  vehicle  and  componenta;  evaluate  T-46A  support  equipment, 
maintenance  and  operating  procedures;  acquire  data  to  assess  and  support  changes  to  other  components  of  the  Undergrad¬ 
uate  Pilot  Training  System;  identify  T-46A  system  deficiencies  and  evaluate  changes  resulting  from  testa;  acquire 
data  to  support  the  T-46A  system  production  process. 

(ll)  Two  T-46A  test  aircraft  will  be  flight  tested  at  Edwards 'AFB.  Except  for  the  Covernment  furnished  Airborne 
Test  Instrumentation  System,  Development  Test  and  Evaluation,  Operational  Test  and  Evaluation,  and  production  aircraft 
are  eimilarily  configured. 

(U)  The  T-46A  Test  Planning  Working  Croup,  chaired  by  the  T-46A  Program  Office  teat  manager,  will  plan  and 
coordinate  Development  Teat  and  Evaluation  and  integrate  operational  test  and  evaluation  into  the  program.  Members  of 
the  Teet  Planning  Working  Croup  are  the  T-46A  Program  Office,  the  F-109  Engine  Program  Office,  Air  Force  Flight  Teat 
Center,  Air  Force  Teet  and  Evaluation  Center,  Air  Training  Command,  Air  Force  Logistics  Command,  Arnold  Engineering 
Development  Center,  the  6585  Teet  Group,  and  the  contractor.  The  Air  Force  Systems  Command  Program  Manager  la  Lt  Col 
Vic  Barnett.  The  airframe  and  engine  contractors  are  Fairchild  Republic  Corp  and  Carrett  Turbine  Engine  Company, 
respectively. 

(U)  Data  on  Reliability,  Maintainability,  Availability,  and  Logistics  Supportabllity  will  be  acquired  on  opera¬ 
tionally  representative  equipment  during  flight  tests  using  the  Air  Force  Flight  Teat  Center  System  Effectiveness  Data 
System.  During  the  first  half  of  the  Development  Test  and  Evaluation  /Initial  Operational  Teat  and  Evaluation  effort. 
Air  Force  personnel  will  perform  "over-the-shoulder"  and  "hands-on"  maintenance  under  the  contractors’  supervision. 

In  order  to  make  an  initial  assessment  of  the  T-46A  maintenance  concept,  Air  Force  personnel  will  perform  all  mainten¬ 
ance  during  the  latter  part  of  Development  Test  and  Evaluation/Initial  Operational  Teat  and  Evaluation. 
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Budget  Activity:  Tactical  Programs,  #4 
Program  Element:  f643'3F~T-46A 

2.  (U)  Operational  Teat  and  Evaluation! 

(U)  APTRC  has  been  directed  to  manage  the  Initial  operational  test  and  evaluation  (I0T4E)  portion  of  the 
combined  developmental  teat  and  evaluation  (DT4E)/IOT4E  and  dedicated  I0T4E  of  the  T-46. 

(U)  The  T-46  I0T4E  will  be  conducted  to  evaluate  the  T-46'a  operational  effectiveness  and  suitability,  to 
Identify  operational  deficiencies,  and  to  Identify  the  need  for  any  modifications.  The  suitability  evaluation  will 
be  conducted  during  the  entire  DT4E/I0T4E  test  program  and  will  focus  on  the  T-46’ a  reliability,  maintainability,  and 
availability  values.  The  effectiveness  evaluation  will  consist  of  90  dedicated  I0T4E  sorties  and  focue  on  the  oper¬ 
ational  effectiveness  of  the  T-46  as  a  primary  trainer.  Curing  the  dedicated  I0T4E  sorties,  9  ATC  T-37  line  Instructor 
pilots  (IPs)  will  receive  10  sorties  each  and  fly  aisalons  outlined  in  the  T-37  or  T-46  training  syllabus.  Combined 
DT4E/I0T4E  is  scheduled  for  March  1985  to  July  1986.  Dedicated  I0T4E  is  scheduled  for  April  1986  to  July  1986,  with 
APSARC  IT  scheduled  for  August  of  1986. 

3.  (U)  Systems  Characterlstlca: 


Characteristics 


Fuel/Tirae 


Runway  length 


Objectives  Demonstrated 

i 

Puel  for  1.5  hour  formation  To  be  determined 

flight  at  15,000  feet, 
approach,  300  Nautical 
mile  alternate  diversion 


5,000  feet  runway  capability  To  be  determined 

(5,000  feet  pressure  altitude,  100‘f) 


Cruise  speed 
Landing  approach  speed 


Minimum  cruise  300  knots  at 
25,000  feet 

Landing  approach  90-110  knots 


To  be  determined 

To  be  determined 


Single  engine 
climb  gradient 


3.5)6  (takeoff,  5,000  feet  pressure  To  be  determined 

altitude,  100’F) 


Climb  capacity 


2,000  feet  per  minute  rate  of  climb  To  be  determined 
at  25,000  feet 


Crulae  altitude 


Sustained  crulae  up  to  35,000  To  be  determined 
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Program  Element:  I64314P  Title:  Advanced  Hedlun  Range  Alr-to-Alr  Mleelle  (AMRAAM) 

DOD  Mission  Areal  1221,  Counter  Air  Budget  Activity:  f4 ,  Tactical  Programs 

5.  (U)  RELATED  ACTIVITIES:  The  Advanced  Kedlua  Range  Alr-to-Alr  Missile  developaent  prograa  la  a  Joint  Service  effort 
with  the  Air  Force  as  Executive  Service  and  Navy  personnel  Integrated  Into  the  Joint  System  Prograa  Office  (JSFO).  The 
Navy  has  assigned  Co  the  JSFO,  the  Deputy  Program  Manager,  the  Assistant  Chief  Engineer  and  various  other  assistants 
for  logistics,  budget,  project  management,  and  test.  The  Joint  Systea  Prograa  Office  la  maintaining  a  close  relation¬ 
ship  with  the  F-14,  P-1S,  P-16  and  F-18  prograa  offices  to  assure  that  proper  consideration  Is  given  to  the  aircraft 
modifications  that  will  be  required.  Other  programs  related  to  the  full  employment  capability  of  AMRAAM  Include  target 
Identification  and  Improved  aircraft  radar  target  processing  techniques. 

(U)  The  AMRAAM  Validation  Phase  was  funded  under  Program  Elements  63370F  and  63370N.  Funding  for  Navy  peculiar  Full 
Scale  Development  requirements  and  Operational  Evaluation  Is  included  In  Program  Element  64314N.  Air  Force  procurement 
of  AMRAAM  will  be  funded  under  Program  Element  27163F  beginning  in  fiscal  year  1964. 

6.  (U)  WORK  PERFORMED  BY:  The  Advanced  Medium  Range  Alr-to-Alr  Missile  development  a. I  acquisition  prograa  Is  being 
managed  by  the  AMRAAM  Joint  Systea  Program  Office  at  the  Armament  Division,  Eglln  Air  Force  Base,  FL.  In  addition  to 
the  Armament  Division,  other  government  organlratlons/facllltles  participating  in  the  developaent  effort  Include 
White  Sands  Missile  Range,  NM;  Air  Force  Avionics  Laboratory,  Wrlght-Patterson  Air  Force  Base,  Oil;  Air  Force  Materials 
Laboratory,  Wrlght-Patterson  Air  Force  Base,  OH;  Pacific  Missile  Test  Center,  Naval  Air  Station,  Pt  Mugu,  CA;  and  Naval 
Weapons  Center,  China  Lake,  CA.  Hughes  Aircraft  Company,  Canoga  Park,  CA,  was  selected  as  the  prlae  contractor  for  full 
scale  development  and  as  leader  for  Initial  production  (under  a  leader-follower  concept)  of  AMRAAM.  Raytheon  Company, 
Bedford,  HA,  was  awarded  a  contract  to  be  a  follower  contractor  during  PSD  and  a  second  source  competitive  producer  of 
AMRAAM. 

7.  (U)  PROJECTS  LESS  THAN  S10  MILLION  IN  FY  1984:  None. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  AMRAAM 

A.  (U)  Project  Description:  The  AMRAAM  development  effort  has  the  objective  of  significantly  Increasing 
United  States  and  NATO  air-to-air  capability  for  1986  and  beyond  by  producing  a  more  effective,  reliable,  afford¬ 
able,  maintainable  missile,  with  emphasis  on  low  altitude  targets  in  an  electronic  countermeasures  environment.  To 
satisfy  the  MENS,  JSOR,  and  NATO  Staff  Target,  the  proposed  AMRAAM  design  utilizes  various  guidance  modes  which  include 
Inertial  mtdeourse  guidance  and  active  radar  terminal  guidance.  Key  features  which  will  Improve  operational  utility 
of  the  missile  Include:  high  average  missile  velocity,  Improved  missile  envelope  over  the  AIM-7 / SPARROW,  Increased 
maneuverability,  multiple  target  attack,  and  launch  and  maneuver  capabilities.  Mature  technologies,  such  as  solid 
state  electronics,  high  rate  digital  computers,  and  terminal  guidance-aided  fuzing  are  featured.  Of  prime  Importance 
Is  the  requirement  for  the  AMRAAM  to  be  totally  compatible  with  the  fire/weapons  control  systems  of  the  P-14,  F-15, 

F-16,  and  K/A-1H.  Germany  and  the  United  Kingdom  plan  to  employ  AMRAAM  on  the  F-4E  and  the  Tornado  F2  respectively. 

(U)  Two  contractors  were  selected  for  a  competitive  Validation  Phase  beginning  In  February  1979.  To  validate  their 


t 
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Program  Element:  I6431AP 
DOD  Mission  Areal  #221 ,  Counter  Air 


Title:  Advanced  Medium  Range  Alr-to-Alr  Mlaalla  (AMRAAM) 
Budget  Activity:  >A.  Tactical  Programs 


Advanced  Medlu*  Range  Alr-to-Alr  Missile  concepts  each  contractor  conducted  extensive  ground  component  alaulatlon,  cap¬ 
tive  carry,  and  free  flight  testing.  Based  on  the  results  of  validation  testing  and  the  contractors'  proposals,  Hughes 
Aircraft  Coapany  of  Canoga  Park,  CA,  was  awarded  a  contract  for  the  full  scale  developaent  of  their  design.  Including 
developaent/aodlflcatlon  of  launchers.  Rail  launchers  will  be  developed  to  provide  the  necessary  alrcraft/alsalle  Inter¬ 
faces  and  will  be  capable  of  AMRAAM  and  AIM-9/SIDEWINDER  carriage.  Current  SPARROW  ejection  launchers  will  be  modified  so 
that  they  have  both  an  AMRAAM  and  a  SPARROW  capability. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 

(1)  (U)  FY  1982  Accomplishments:  The  Validation  Phase  testing  was  completed.  Based  on  the  results  of  the 
prototype  testing  and  evaluation  of  the  contractors'  proposals  for  PSD  and  initial  procurement  options,  Hughes  Aircraft 
Company  was  selected  to  continue  the  development  of  AMRAAM.  Additional  prototype  vehicles  were  tested  in  early  1982; 
Included  wus  an  evaluation  of  missile  capability  In  a  clustered  target  environment.  In  July  1902,  a  contract  Was  awarded 
to  Raytheon  Coapany  to  be  the  follower  under  a  leader/ follower  concept  during  PSD  and  to  be  the  eventual  second  source 
producer  of  AMRAAM.  Following  completion  of  the  system  preliminary  design  review  and  Initial  production  readiness 
review,  a  Defense  Systems  Acquisition  Review  Council  (DSARC)  Milestone  II  review  was  conducted.  The  decision  was  to 
continue  full  scale  development. 

/ 

(2)  (U)  FY  1983  Program:  The  contractor  will  continue  design  and  developaent,  ground  testing  will  continue, 
and  the  captive  carry  flights  will  begin.  F-15  and  P-16  aircraft  modifications  will  continue  for  the  full  scale  develop¬ 
ment  (PSD)  program.  The  flight  test  program  will  begin  using  the  AMRAAM  Load  Measurement  Captive  Vehicles  for  envelope 
definition  purposes  Including  flutter,  stability,  and  control  testing. 

(3)  (U)  FY  198A  Planned  Program  and  Baals  for  PY  1984  RDT&g  Request:  The  development  test  evaluation/ Initial 
operational  test  and  evaluation  (DTAE/IOT&E)  program  will  begin.  The  P-16  will  be  the  first  aircraft  of  four  types  in 
this  guided  test  vehicle  launch  program.  The  Test  Analyze  and  Plx  (TAAK)  program  and  Captive  Carry  Reliability  Program 
(CCRP)  will  begin.  The  critical  design  review  la  scheduled  for  completion.  An  Air  Porce  Systems  Acquisition  Review 
Council  Is  planned  for  January  1984  to  obtain  approval  for  release  of  the  Advance  Buy  funding  to  support  Initial  produc¬ 
tion  In  FY  1985.  The  RDT&E  program  cost  reflected  la  this  request  is'  based  on  a  program  office  estimate  (grass  roots) 
verified  by  an  Independent  Cost  Analysis  (ICA)  accomplished  In  PY  1982. 

(4)  Program  to  Completion:  AMRAAM  PSD  and  DT6fc/lJT6E  will  be  completed.  Initial  production  will  begin  In 
PY  1985 ._  First  production  delivery  Is  planned  for  late  FY  1985  with  the  Initial  operational  capability  fo 

^planned  for  PY  1986.  *— 

C.  Major  Milestones: 


Milestones 


(1)  Start  Design  Definition 


October  1976 


V  Jl 


Program  Element:  f6A31AF 

DOD  Mission  Areal  #221,  Counter  Air 


Title:  Advanced  Medium  Range  Alr-to-Alr  Missile  (AMRAAM) 
Budget  Activity:  #A,  Tactical  Programs 


(2) 

Complete  Design  Definition 

May  1977 

(3) 

Start  Pre-prototype  Evaluations 

July  1978 

(A) 

Complete  Pre-prototype  Evaluations 

September  1978 

(5) 

Milestone  1 

November  1978 

(6) 

Award  Validation  Phase  Contracts 

February  1979 

(7) 

Validation  Phase  Complete 

November  1981 

(8) 

Award  Full  Scale  Development  Contract 

December  1981 

(9) 

Full  Scale  Development  Subsystem  Tests  Start 

May  1982 

(10) 

Preliminary  Design  Review 

^(September  1982)  August  1982 

(11) 

Milestone  11 

September  1982 

(12) 

Full  Scale  Development  Flight  Tests  Start 
(Missile  Free  Flight) 

*(January  198A)  March  198A 

(13) 

First  Production  Delivery 

September  1985 

(1A) 

Full  Scale  Development  Flight  Tests  End 

February  1986 

(15) 

Full  Scale  Development  Subsystem  Tests  End 

February  1986 

(16) 

* 

Initial  Operational  Capability 

Date  presented  in  Fiscal  Year  1983  Descriptive  Summaries. 

— 

(10  EXPLANATION  OF  MILESTONE  CHANGES: 

(10)  Preliminary  design  review  held  one  month  earlier  than  originally  scheduled  since  the  contractor  was  ready  at 
that  time  and  the  Air  Force  desired  the  earlier  review. 

(12)  The  original  program  office  schedule  estimate  for  the  start  of  full  scale  development  flight  testing  was 
adjusted  two  months  due  to  the  def inltlzation  of  the  schedule  resulting  from  the  award  of  the  full  scale  development 
contract . 
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Budget  Activity:  Tactical  Programs,  #4 

Program  Element :  64314F  -  Advanced  Medlua  Range  Alr-to-Air  Missile  (AMRAAM) 

Teat  and  Evaluation  Data: 

1.  (U)  Developaent  Teat  and  Evaluation:  Developaent  of  AMRAAM  la  being  managed  by  the  AMRAAM  Joint  System 

>  Program  Office  (JSPO)  at  Eglln  APB,  PL  under  the  command  of  the  Armament  Division  of  the  Air  Force  Systeas  Command. 

The  3246th  Teat  Wing  at  the  Armament  Division  is  the  Responsible  Test  Organization  for  Developaent  Test  and  Evaluation 
(DT&E).  To  conduct  DT&E  testing,  the  3246th  Test  Wing  has  formed  a  Joint  Teat  Force  that  Includes  both  Air  Force 
and  Navy  personnel.  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  will  have  overall  management  responsibility  for 
AMRAAM  Initial  Operational  Test  and  Evaluation  (IOT&E). 

(U)  Following  the  completion  of  concept  definition  and  Milestone  I  (November  1978),  contracts  were  awarded  to 
Hughes  and  Raytheon,  2  February  1979,  for  the  competitive  Validation  Phase,  In  early  fiscal  year  1982,  Hughes  was 
selected  to  begin  Full  Scale  Development  (PSD).  Milestone  II  was  held  In  September  1982  after  completion  of  system 
Preliminary  Design  Review.  Combined  DT&E/IOT&E  Is  planned  for  the  Full  Scale  Development  (FSD)  phase. 

(U)  Validation  phase  test  and  evaluation  was  Initiated  early  In  fiscal  year  1980  and  Included  a  variety  of 
ground  captive  carry  and  free  flight  testing  Intended  to  provide  data  necessary  for  management  to  confirm  that  the 
AMRAAM  concept  was  sound  and  that  the  technical  risks  In  proceeding  with  FSD  were  acceptable.  To  faclllate  the 
validation  testing,  each  of  the  competing  contractors  developed  their  own  missile  design  and  fabricated  hardware 
which  matured  in  design  from  early  checkout  vehicles  to  prototype  AMRAAMs. 

(U)  Each  contractor's  prototype  hardware  was  tested  to  examine  Its  potential  for  satisfying  the  Joint  Service 
Operational  Requirements  such  as  Improved  end  game  performance,  look-down  shoot-down  capabilities,  multimode  guidance 
I  flexibility,  enhanced  electronic  counter-countermeasures  potential,  multi-aircraft  compatibility  and  reliability  and 

performance  goals.  Included  In  the  free  flight  testing  were  demonstrations  of  AMRAAM* s  unique  autonomous  guidance 
mode,  as  well  as  a  command-inertial  active  guidance  mode.  The  following  results  were  achieved  with  the  major  test 
assets: 


a.  (U)  Instrumented  Measurement  Vehicle  -  These  test  assets  were  designed  to  Manure  temperature  and  vibration 
characteristics  of  the  missile  and  launcher  during  carriage  aboard  the  various  aircraft.  Hughes  Aircraft  Company 
hardware  was  tested  from  November  1979  through  October  1981.  The  missions  flown  Included  ten  on  the  F-14,  19  on  the 
F-15,  and  17  on  the  F-16.  Raytheon  Company  hardware  was  tested  from  June  1980  through  May  1981;  the  missions  flown 
Included  eight  on  the  F-14,  17  on  the  F-15,  and  seven  on  the  F-16.  The  Instrumented  Heasuresent  Vehicle  tests  aided 
the  development  of  the  data  base  for  the  FSD  Test  Analyses  and  Fix  reliability  program  and  resulted  In  a  physical 
strengthening  of  the  missile  airframe  and  rail  launcher. 
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Budget  Activity  Tactical  Prograaa  #4 

Program  Element:  64314?  -  Advanced  Medium  Range  Alr-to-Alr  Mlasile  (AMRAAM) 

b.  (U)  Seeker  Test  Unit  -  These  teat  assets  were  used  for  development  and  evaluation  of  the  seeker  and  guidance 
subcomponents.  Hughes  Aircraft  Company  hardware  was  tested  from  December  1979  through  September  1982.  One  hundred 
eighteen  missions  were  flown  to  evaluate  all  design  functions  of  the  weapon  system  with  the  exception  of  complex 
electronic  countermeasure  waveforms.  Waveform  studies  were  conducted  at  the  simulation  facility,  Army  Missile  Coauand, 
Redstone  Arsenal,  Alabama.  Raytheon  Company  hardware  was  tested  from  December  1980  through  November  1981.  Twenty- 
four  missions  were  flown  to  evaluate  the  Raytheon  seeker.  The  seeker  test  unit  tests  will  result  In  an  Improved  data 
link  code  to  prevent  Interference  between  aircraft  and  missiles,  an  Improved  Initialization  algorithm  for  operation  In 
heavy  clutter  environments  and  various  Improvements  In  seeker  acquisition  and  tracking  algorithms. 

c.  (U)  Separation  and  Controlled  Test  Vehicles  were  used  to  provide  separation  and  airframe  control  data.  Hughes 
Aircraft  Company  launced  four  separation  test  vehicles  between  June  1980  and  October  1981.  Raytheon  company  launched 
two  control  test  vehicles  between  January  and  April  1981.  A  launch  latch  release  problem  was  encountered  and  corrected 
(In  the  Raytheon  design). 

d.  Guided  T esc  Vehicles  -  These  test  assets  were  used  to  demonstrate  Improved  end  game  performance,  look 
down/ shoot  down  capabilities,  multimode  guidance  flexibility,  electronic  counter  countermeasure  potential,  compati¬ 
bility  with  the  F-14,  F-15,  and  F-16  aircraft,  and  to  develop  reliability  and  performance  data.  The  1981  test  plan 
had  a  schedule  of  ten  guided  test  vehicle  firings  by  each  contractor.  However,  additional  use  of  the  Seeker  Test  Unit 
(STU)  and  selection  of  Hughes  as  the  design  leader  reduced  the  required  number  of  firings  to  six.  These  were  launched 
between  June  1981  and  September  1982.  Although  all  flight  tests  were  not  completely  successful,  all  test  objectives 
were  met.  The  Validation  Phase  Guided  Test  Vehicle  testing  will  result  In  improvements  to  the  system  electrical, 
software  and  mechanical  design.  The  only  major  subcomponent  that  was  not  tested  as  an  Integrated  unit  was  the  Hughes 
target  detection  device  (fuze).  Target  detection  devices  developed  by  each  contractor  were  tested  at  the  Navy's 
Encounter  Simulation  Lab,  Corona,  California. 


(U)  During  validation,  data  was  collected  to  aid  the  design,  to  prove  the  weapons  system  concept ,  and  support  answers 
to  the  critical  Issues.  The  test  hardware  used  during  the  Validation  Phase  was  functionally  the  same  as  that  planned 
for  Full  Scale  Development  (FSD);  however,  the  transmitter  design  Was  changed  from  solid  state  to  a  traveling  wave  tube 
(TWT).  The  change  reduces  technical  risk  since  the  AMRAAM  TWT  Is  an  adaptation  of  a  TUT  used  In  existing  electronic 
war  fare  equipment.  In  addition  TWTs  In  an  AMRAAM  configuration  were  laboratory  tested  by  Hughes  during  validation. 
Design  changes  during  FSD  will  result  In  lower  cost,  improved  manufacturing,  and  Improved  reliability.  The  FSD  plan 
calls  for  87  missile  firings  to  accomplish  combined  development  and  Initial  operational  test  and  evaluation  of  AMRAAM 
using  the  F-14,  F-15,  F-16  and  P/A-18  aircraft.  Four  of  these  missiles  will  have  warheads.  Captive  carry  vehicles 
will  be  used  similarly  to  those  used  during  the  Validation  Phase.  In  addition,  7  missiles  will  be  produced  for  reli¬ 
ability  testing. 
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Budget  Activity:  Tactical  Programs,  #4 

Program  Element:  64314F  -  Advanced  Medium  Range  Air- to-Alr  Mlaalle  (AjjjAMj) 

2.  (U)  Operational  Teat  and  Evaluation  (OT&E): 

a.  No  AMRAAN  OT&E  has  been  accomplished  to  date.  The  OT&E  will  start  In  the  second  quarter  of  PY84  and  will  con¬ 
sist  of  both  a  combined  development  test  and  evaluation/ Initial  operational  test  and  evaluation  (OT&E/IOT&E)  and 
independent  10T&E  of  the  F-16/AMRAAM  system.  Air  Force  la  lead  service  with  the  Air  Force  Test  and  Evaluation  Center 
(AFTEC)  as  OT&E  test  agency. 

b.  The  IOT&E  planning  accomplished  to  date  consists  of  an  approved  test  approach  and  preliminary  shot  profile 
for  both  the  separate  10T&E  and  the  combined  DT&E/IOT&E.  The  draft  AFTEC  test  plan  Is  being  written.  The  combined 
DT&E/IOT&E  program  will  consist  of  approximately  87  total  missile  firings  from  the  F-14,  P-15,  F-16,  and  F-18  aircraft. 
During  the  combined  testing,  a  concurrent  but  separate  IOT&E  test  phase  is  planned.  The  combined  and  Independent 
10T&E  will  Include  AFTEC  firing  25  pilot  production  missiles  from  the  F-16  and  a  captive-carry  reliability  program  on 
both  the  F-15  and  F-16. 

c.  Schedule. 


Activity  Date 


DSARC  I 

Nov 

78 

Flight  Tests  Start  (Validation) 

Sep 

80 

Flight  Tests  End  (Validation) 

Sep 

82 

DSARC  II 

Sep 

82 

Combined  DT&E/IOT&E  Start 

Mar 

84 

Separate  IOT&E  Start 

Oct 

84 

d.  OT&E  reports  published: 

AMRAAM  Operational  Utility  Evaluation  Final  Report.  August  1982.  Secret 
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Budget  Activity:  Tactical  Programs,  #4 

Program  Element :  64314F  -  Advanced  Medlua  Range  Alc-to-Alt  Mltalle  ( AMRAAM) 


3.  Syateaa  Characteristics:  The  alaalle  la  being  defined  In  response  to  the  Mlaelon  Eleaent  Need  Stateaent, 
Joint  Service  Operational  Requirement  and  the  Operational  Objective  for  NATO  Alr-to-Alr  Missile*  for  the  1980a  and 
Beyond.  The  objectives  data  Hated  below  are  tentative  and  reflect  Joint  Service  Operational  Raqulreaent ,  syatea 
specification,  and  the  Secretary  of  Defense  Decision  Meaorandua  thresholds. 


TEST  AND  EVALUATION  DATA: 

A.  Performance 

Speed,  Maxlaua  Mach 
Altitude,  Peet 
Maximum 
Minimum 
Range : 

Maximum  Nautical  Miles 
Minimum,  Feet 
Kill  Probability,  Percent 

B.  Reliability 

Mean  Time  Between  Maintenance 
Free  Flight 

C.  Mlssle  Description 
Launch  Weight  (pounds) 
Guidance  Type 
Compatibility 


Objectives 


450-600 
.8-. 85 


Demonstrated 

To  be  demonstrated 

To  be  demonstrated 
To  be  demonstrated 

To  be  demonstrated 
To  be  demonstrated 
To  be  demonstrated 

Demonstrated 


To  be  demonstrated 
To  be  demonstrated 


327-350 

Active  radar  teralnal/lnertlal  mid- 
course 

F-14 ,  F-15,  F-16,  F-18 ,  F-4P  (German), 
Tornado  (British) 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64321F 

DOl)  Mission  Areal  1 347,  Tactical  Command  and  Control 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 

Total 

Project  FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Number  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Costa 

TOTAL  FOR  PROCRAM  ELEMENT  5,238  5,280  4,873  TBD  TDD  TDD 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  tactical  forces  have  a  need  to  rapidly  (on  a  Near  Real  Time 
basis)  exploit  time-sensitive  and  high  volume,  multi-sensor  Information.  The  objective  of  this  program  Is  to  develop 
and  field  an  Enemy  Situation  Correlation  Element  (ENSCE)  by  1985  which  will  correlate  and  aggregate  multi-source  sensor 
data;  provide  precise  location  of  opposing  force  structures  or  nodes;  and  provide  ground  battle  situation  displays  to 
support  the  Tactical  Air  Control  Centers.  Information  will  be  shared  with  the  Army  All-Source  Analysis  (ASAS)  System. 

3.  (U)  EXPlJVNAT ION  OF  PROCRAM  STATUS:  The  Army  Is  the  Executive  Agent  for  this  Congresslonally  directed  Joint  Army-Air 
Force  program.  Fundamental  organizational  changes  in  the  management  of  the  Joint  Tactical  Fusion  Program  were  Implemented 
In  November  1982.  The  new  approach  Is  based  on  approval  by  the  Chief  of  Staff  of  the  Army  of  a  development  and  acquisi¬ 
tion  strategy  for  the  AllSource  Analysis  System  and  the  ENSCE.  The  Office  of.  the  Secretary  of  Defense  (Research  and 
Engineering)  provided  details  of  the  revised  Army  and  Air  Force  program  plans  to  the  IIAC,  SAC,  SSC1,  and  HPSC1  In  a  letter 
(classified  SECRET)  dated  17  December  1982.  FY  84  funds  will  be  used  to  continue  Air  Force  participation  at  previous 
level.  Once  Congress  approves  the  Acquisition  Plan  to  be  presented  by  the  Executive  Agent  In  March  83,  revised  estimates 
will  be  provided. 


Title:  Joint  Tactical  Fuglon  Program 
Budget  Actlvltyi  14,  Tactical  Programs 


Program  Element:  I64325F  Title:  Standoff  Attack  Weapon 

DOO  Mission  Area:  223.  Close  Air  Support  and  Interdiction  Budget  Activity:  14  Tactical  Programs 


1.  (0)  RESOURCES  ($  In  thousands): 

Project 

Humber  Title 


Total 

FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Costs 


TOTAL  FOR  PROCRAM  ELEMENT 


16,373 


67,158 


140,362 


2.  brief  description  of  element  and  MISSION  NEED:  The  Air  Force  hag  a  need  for  a  short  range  standoff  weapon 
which  can  carry  a  variety  of  submunitions  suitable  for  use  against  a  wide  range  of  targets.  This,  In  conjunction  with 
aircraft  systems  capable  of  navigating  to  and  locating  targets,  could  provide  the  Tactical  Air  Forces  with  a  24-hour 
ln-weather  capability  to  deny  the  enemy  full  use  of  his  war-making  potential,  while  preserving  the  friendly  force 
structure.  The  Standoff  Attack  Weapon  will  provide  the  Tactical  Air  Forces  with  a  dispenser  weapon  system  capable  of 
being  delivered  from  low  altitude  and  at  ranges  beyond  the  reach  of  defensive  systems  located  in  the  immediate  target 
vicinity.  Targets  Include:  "  __ 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  in  thousand^):  Not  applicable, 

start. 


This  program  is  a  FY  1984  new 


4.  (U)  OTHER  APPROPRIATIONS  ($  in  thousands): 


Other  Procurement 


Total 

FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Actual  Estlma te  Estimate  Estimate  to  Completion  Costs 


Funds  0  0  0  0  TBD  TBD 

Quantities  0000  TBD  TBD 

5.  (U)  RELATED  ACTIVITIES:  This  development  la  supported  by  related  dispenser  system  and  guidance  developments 
under  the  Conventional  Weapons  Technology  (PE  63601F)  program  and  submunitions  developed  under  the  Armament/Ordnance 
Development  (PE  64602F)  program  and  the  Wide  Area  Antiarmor  Munitions  (PE  64607F)  program. 

6.  (U)  WORKED  PERFORMED  BY:  Major  development  agency  for  the  Standoff  Attack  Weapon  is  the  Air  Force's  Armament 
Division,  Eglln  AFB,  Florida.  Development  contractors  for  the  Standoff  Attack  Weapon  have  not  been  selected. 
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Program  Element:  F64325F 
DOD  Mission  Ares:  223, 


Close  Air  Support  and  Interdiction 


Title:  Standoff  Attack  Weapon 

Budget  Activity:  #4  -  Tactical  Programs 


7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  STANDOFF  ATTACK  WEAPON  (SINCLE  PROJECT) 

A.  Project  Description:  The  Standoff  Attack  Weapon  program  Is  a  new  start  in  FY  1984,  It  is  being  Initiated 

to  develop  a  _  guided,  powered  dispenser  capable  of  delivering  approximately nof  payload  to 

distances  of  10  to  20  nautical  miles,  when  launched  from  low  altitude,  against  a  variety  of  targets.  The  Standoff 
Attack  Weapon  will  provide  the  Air  Force  with  a  weapon  system  capable  of  being  delivered  of f-boresight  from  low  altitude 
and  at  ranges  sufficient  to  avoid  defenses  In  the  Immediate  target  vicinity.  The  initial  version  will  utilize  existing 
technology  to  achieve  an  early  availability  and  to  reduce  costs.  The  Standoff  Attack  Weapon  will  be  Improved  through 

a  preplanned  product  Improvement  program. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Not  Applicable 

(2)  (U)  FY  1983  Program:  Not  Applicable 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  ROT&E  Request:  A  request  for  proposal  will  be  IsBued 

to  Interested  contractors  and  one  will  be  selected  to  Initiate  Full  Scale  Development  of  the  Standoff  Attack  Weapon. 

FY  1984  funds  will  be  used  to  initiate  development  and  Integration  studies  of  the  submunition  dispenser,  guidance, 
propulsion  and  air  vehicle.  A  plan  will  also  be  developed  for  a  phased  Improvement  program  of  the  initial  Standoff 
Attack  Weapon.  Program  costs  were  generated  by  Air  Force  System  Command  cost-estimating  techniques. 

(4)  (U)  Program  to  Completion:  Complete  Full  Scale  Development  of  the  Initial  Standoff  Attack  Weapon  and 

conduct  Development  Test  and  Eva lua tlon/Inl t la  1  Operational  Test  and  Evaluation  leading  to  a  production  decision  in 

FY  1987.  Conduct  a  Preplanned  Product  Improved  program  for  the  Standoff  Attack  Weapon. 

C.  (U)  Major  Milestones: 


Milestones 


A.  Contract  Award 

B.  Initiate  Full  Scale  Development 


FY  1984 
FY  1984 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARy 

Program  Element:  I64362F 
DOD  Mission  Area:  #242,  Theater-Wide  TNW 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  Thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

80,065 

28,581 

36,532 

13,200 

0 

378,978 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  purpose  of  the  Ground  Launched  Cruise  Missile  (CLCM)  Is  to 

counter  modernization  of  Soviet  long-range  theater  nuclear  forces,  particularly  SS-20a  and  Backfire  bombers.  The  need 
is  for  a  highly  survlvable  system  with  enough  range  to  reach  targets  In  the  western  military  districts  of  the  Soviet 
Union,  thus  helping  to  deter  a  combined  Warsaw  Pact  and  Soviet  numerical  superiority  In  both  conventional  and  theater 
nuclear  forces.  This  program  element  provides  for  full  scale  engineering  development  to  adapt  the  TOMAHAWK  cruise  missile 
Into  a  tactical  mobile  ground  launched  system.  i 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

PE  64362F/ RDT&E  80,065  28,581  23,950  0  0  353,300 

PE  27314F/Procurement  350,500  530,700  474,000  -  1,014,200  2,561,900 

(U)  The  additional  FY84  (+S12.6M)  and  FY85  (+S13.2M)  RDT6E  requirement  is  for  the  integrated  logistics  support  pro¬ 
gram,  Reliability  and  Maintainability  (R&M)  Improvements  In  the  Transporter  Erector  Launcher  (TEL)  and  Launch  Control 
Center  (LCC),  and  higher  development  costs  for  weapon  system  components  such  as  the  weapons  control  system  software. 

(U)  The  additional  FY84-FY87  procurement  requirement  (+S230.9M)  reflects  a  repricing  of  weapon  system  hardware  based  on 
actuals  from  the  early  production  program.  This  additional  requirement  would  be  nearly  twice  as  high  except  for  positive 
Air  Force  action  to  scrub  the  program  and  a  Memorandum  of  Agreement  (M0A)  for  remaining  TELs/LCCs  (S130M  savings).  The 
FY84  budget  request  also  Includes  $15M  to  offset  higher  TOMAHAWK  missile  unit  costs  caused  by  the  reduction  In  the  Sea 
Launched  Cruise  Missile  program  and  $20M  to  pay  for  TOMAHAWK  tooling  and  test  equipment  up  front  which  reduces  outyear 
funding  requirements. 


Title:  Ground  Launched  Cruise  Missile 
Budge t  Activity:  #4,  Tactical  Programs 
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Program  Element:  F64362F _  Title:  Ground  Launched  Cruise  Missile 

DOD  Mission  Area:  #242,  Theater-Wide  TNW  Budget  Activity:  I 4,  Tactical  Programs 

4.  OTHER  APPROPRIATION  FUNDS:  ($  In  Thousands) 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Estimated 

Cost 

Missile  Procurement 
(with  Initial  spares) 

350,454 

458,536 

616,744 

543  ,  631 

630.875 

2,792,740 

(Missile  Quantity) 

(54) 

(84) 

(120) 

(120) 

(171) 

(560) 

Military  Construction 

(excludes  schools,  family  housing  & 

NATO  funded  operations  facilities) 

74  ,  500 

75,000 

147,865 

90,904 

31,346 

423,415 

Department  of  Energy  Costs 


5.  (U)  RELATED  ACTIVITIES:  The  Ground  Launched  Cruise  Missile  program  adapts  the  Navy  TOMAHAWK  missile,  PE64367N, 

Into  a  tactical  mobile  ground  launched  system.  The  Air  Launched  Cruise  Missile  (ALCM),  PE64361F,  Is  a  related  cruise 
missile  program. 

6.  (U)  WORK  PERFORMED  BY:  The  Joint  Cruise  Missiles  Project  Office  located  in  Washington,  D.C.  has  overall  respon¬ 
sibility  for  the  Ground  Launched  Cruise  Missile  development  and  testing.  The  January  1977  Cruise  Missile  Defense  System 
Acquisition  Review  Council  11  direction  established  the  Joint  Cruise  Missiles  Project  Office  with  the  Navy  as  lead  Service 
to  manage  current  cruise  missile  development  with  special  emphasis  placed  on  commonality  between  programs.  The  Air 
Force  Ground  Launched  Cruise  Missiles  Project  Office  Is  staffed  by  the  Air  Force  within  the  overall  auspices  of  the  Navy 
Director,  Joint  Cruise  Missiles  Project  Office  who  Is  the  Program  Manager.  Air  Force  Systems  Command,  Andrews  AFB,  MD 
and  Aeronautical  Systems  Division,  Wright-Pat terson  AFB,  OH  Interface  and  support  this  development  activity.  The  Air 
Force  Test  and  Evaluation  Center,  Kirtland  AFB,  NM  and  the  Tactical  Air  Command,  Langley  AFB,  VA  are  responsible  for 
operational  teat  and  evaluation.  The  Utah  Test  and  Training  Range  la  the  Ground  Launched  Cruise  Missile  primary  test 
site.  General  Dynamics,  San  Diego,  CA  Is  the  contractor  for  the  TOMAHAWK  missile  airframe.  McDonnell  Douglas,  St  Louis, 
MO  Is  the  navigation/guidance  contractor.  To  expand  the  cruise  missile  Industrial  base,  both  General  Dynamics  and 
HcDonnell  Douglas  are  being  qualified  as  dual  sources  for  the  all-up-round  (missile  airframe  and  guidance).  Williams 
International,  Walled  Lake,  Ml  Is  the  contractor  for  the  engine  with  Teledyne,  Toledo,  OH  as  a  dual  source  for  the  engine. 
General  Dynamics  Is  the  weapons  system  Integration  contractor.  GTE  Sylvanla  Is  the  communications  subcontractor.  Vitro, 
Silver  Spring,  MD  la  the  weapons  control  system  software  and  integrating  contractor  with  McDonnell  Douglas,  St  Louis,  MO 
providing  the  hardware. 


I 


Program  Element :  I64362F _  Title:  Ground  Launched  Cruise  Hlaalle _ 

DOD  Mission  Area:  I 242,  Theater-Wide  TNW  Budget  Activity:  *4,  Tactical  Programs 

7.  (0)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984:  N/A 

8.  (U)  GROUND  LAUNCHED  CRUISE  HISSILB  (SINGLE  PROJECT  OVER  $10  MILLION  IH  FY  1984): 

A.  (U)  Project  Description:  The  primary  eleaenta  of  the  GLCM  ayatem  are  the  missile  Itself,  a  Transporter  Erector 
Launcher  (TEL),  and  a  Launch  Control  Center  (LCC).  The  missile  is  s  variation  of  the  TOMAHAWK  (BGM-109)  cruise  missile 
currently  being  developed  by  the  Navy.  The  TEL  consists  of  a  launcher  containing  four  missiles  which,  along  with  associa¬ 
ted  electronic  and  power  production  equipment,  is  mounted  on  a  semi-trailer.  The  LCC  shelter  la  also  mounted  on  a  semi¬ 
trailer.  It  houses  the  missile  launch  crew  and  the  equipment  necessary  for  communications,  missile  status  monitoring 
and  missile  launch.  The  design  of  the  TEL,  LCC,  weapons  control  system  hardware/software,  and  associated  electronics 
comprise  the  bulk  of  the  program.  System  integration  and  testing  make  up  the  balance  of  the  effort. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  82  Accomplishments:  Completed  two  Contractor  Test  and  Evaluation  flights  and  two  Air  Force  Teat  and 
Evaluation  flights.  All  were  successful  except  for  the  27  Aug  82  flight  which  was  curtailed  by  a  guidance  problem 
caused  by  a  loose  connection.  Continued  definition  of  Integrated  logistics  support,  support  equipment,  and  reliability 
goals.  Continued  development  of  weapons  control  aystem  software  with  substantial  positive  results.  Completed  Surviv¬ 
ability,  Security  and  Safety  (S5)  project  at  Camp  Robinson,  North  Little  Rock,  Arkansas  to  validate  critical  concepts 
ard  procedures  that  pertain  to  GLCM  dispersed  operations.  Planned  and  Initiated  nuclear  certification  effort  which  has 
a  tight  but  achievable  schedule  for  completion  by  Dec  83  IOC. 


(2)  (U)  FY  1983  Program:  With  the  flight  test6  on  12  Nov  82  (success)  and  17  Dec  82  (engine  failed  to  start 
caused  by  leak  In  pneumatic  pressure  system  which  prevented  deployment  of  engine  air  Inlet),  only  three  more  Developmental 
Test  and  Evaluation  flights  remain,  and  these  will  be  completed  In  FY83.  Mobility  testing  of  the  Transporter  Erector 
Launcher  and  Launch  Control  Center  will  be  completed  at  Aberdeen  Proving  Ground,  Maryland.  A  30  day  dispersal  evaluation 
at  Ft  Lewis,  Washington  is  scheduled  for  Jan  83  to  test  prelaunch  survivability,  effectiveness  and  suitability  of  a 
typical  GLCM  flight  deployed  In  terrain,  foliage  and  climate  representative  of  European  conditions.  Climatic  testli^  In 
the  McKinley  Climatic  Laboratory,  Eglln  AFB,  Florida  will  be  completed.  Development  Test  and  Evaluation  (DT4E)  and 
Initial  Operational  Test  and  Evaluation  (IOT&E)  will  transition  to  Follow— on  Operational  Test  and  Evaluation  directed 

by  the  Air  Force  Test  and  Evaluation  Center  which  will  Include  three  operational  test  launches.  Will  provide  needed 
documentation  to  allow  for  nuclear  certification.  Will  continue  efforts  to  correct  deficiencies  noted  in  hardware  and 
software  during  nuclear  certification  process  and  ongoing  f light/ground  testing. 

(3)  (U)  FY84  Planned  Program  and  Basis  for  FY8A  RDT&E  Request:  Will  develop  the  Integrated  loglatlcs  support 
program  and  design  changes  to  incorporate  the  Regency  communication  system  into  the  Launch  Control  Center.  Will  complete 
nuclear  cert  1 f Icat Ion  required  for  December  1983  IOC.  Will  continue  development  of  full  weapons  control  system  software 
capability  and  nuclear  certification  of  this  software.  Will  design  Reliability  and  Maintainability  (R&M)  Improvements 
for  the  weapon  system  components  and  correct  deficiencies  identified  by  the  user  during  operstlonal  use.  Will  develop 
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Program  Element :  I64362F _ 

DOD  Mission  Areal  #242.  Theater-Wide  TNW 


Title:  Ground  Launched  Cruise  Mleallc 
Budget  Activity:  14.  Tactical  Programs 


depot  level  technical  data  for  the  European  Repair  Facility.  The  latest  Air  Force  cost  assessment  of  this  concurrent 
development/productlou  program  completed  In  April  1982  was  based  on  a  parametric  evaluation  of  early  contractor  production 
cost  results  and  assumed  sole  source  procurement. 


(4)  (U)  Program  to  Completion:  Will  finish  Reliability  and  Maintainability  improvements,  full  software  design 
with  nuclear  certification,  Regency  integration  and  Integrated  logistics  support  program  development. 


1.  DSARC  II 

2.  Program  Initiation 

3.  First  Full  Scale  Engineering  Development  Flight 

4.  Critical  Design  Review 

5.  First  Test  Article  Delivered 

6.  Complete  Development/Initlal  Operational  Test  &  Evaluation 

7.  AFSARC  III 

8.  Initial  Operational  Capability  (IOC) 


*  Date  presented  In  Fiscal  Year  1983  Descriptive  Summaries 


(U)  EXPLANATION  OF  MILESTONE  CHANCES 


*(Feb  1983) 


Date 

Jan  1977 
Oct  1977 
May  1980 
Mar  1981 
Sep  1981 
Jun  1983 
May  1983 
Dec  1983 


The  milestone  change  allows  completion  of  cllmatlcs  testing  and  development  flight  testing. 
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Budget  Activity:  Ground  Launched  Cruise  Missile 

Program  Element:  PE64362F/27314F 


1.  (0)  Teat  and  Evaluation  Data 

a.  (U)  Development  Teat  and  Evaluation:  The  Ground  Launched  Cruise  Hlssile  (GLCM)  teat  program  la  being  managed 
by  the  Joint  Cruise  Missiles  Project  Office  (JCMPO).  General  Dynamics  la  the  prime  Integrating  contractor  and  the  Air 
Force  Flight  Test  Center  la  the  development  teat  agency.  GLCM  development  testing  of  the  TOMAHAWK  missile  will  Incor¬ 
porate  teat  results  from  the  Sea  Launched  and  Air  Launched  Cruise  Missile  programs  to  reduce  GLCM  test  requirements. 
Applicable  areas  Include  engine  performance  qualification,  airframe,  navigator/guidance,  and  missile  performance. 

b.  (U)  First  contractor  test  launch  of  a  TOMAHAWK  missile  from  an  engineering  test  unit  of  the  Transporter  Erec¬ 
tor  Launcher  (TEL)  occurred  16  May  1980  at  Dugway  Proving  Ground,  Utah. 

c.  (U)  Full  system  testing  began  February  1982  using  preproduction  prototype  missiles,  TELs  and  Launch  Control 
Centers  (LCCs).  The  Air  Force  testing  is  a  combined  Development  Test  and  Evaluatlon/lnltlal  Operational  Test  and 
Evaluation  ( DT&E/IOT&E) .  As  of  31  January  1983,  three  contractor  and  four  Air  Force  flight  tests  have  been  conducted. 
All  flights  have  been  successful  except  for  a  guidance  problem  due  to  a  loose  connection  which  curtailed  the  27  August 
1982  mission  and  a  pneumatic  pressure  system  problem  which  prevented  air  Inlet  deployment  and  start  of  the  cruise  engine 
on  the  17  December  1982  mission.  Mission  objectives  not  accomplished  on  the  17  December  1982  flight  will  be  rescheduled 
on  remaining  flights. 

d.  (U)  The  0T4E  program  has  objectives  to  provide  data  In  the  areas  of  flight  test,  environmental  test,  and 

operations  and  maintenance  demonstrations.  1 

e.  (U)  Flight  test  objectives  are  to  provide  W84  warhead  flight  test  data  to  the  Department  of  Energy,  Investigate 
launch  environment  effects  on  the  TEL,  and  provide  data  to  evaluate  system  performance  for  compliance  with  t lie  system 
specification. 

f.  (U)  Environmental  test  objectives  address  Che  adequacy  of  the  GLCM  system  to  function  through  its  specified 
range  of  environments. 

g.  (U)  The  operations  and  maintenance  demonstrations  will  focus  on  maintenance  of  the  GLCM  ground  systems  since 
the  GLCM  maintenance  concept  provides  for  only  limited  maintenance  on  the  missile. 


506 


-h 


i 


- < 


Budget  Activity:  Cround  Launched  Crulge  Missile 
Program  Element:  PE64362F,/27314F 


h.  (U)  The  primary  test  site  la  the  Utah  Test  and  Training  Range  with  testa  also  conducted  at  Aberdeen  Proving 
Ground,  MU,  and  Eglln  Air  Force  Base,  FL.  Tests  will  be  conducted  using  a  total  of  three  (3)  Launch  Control  Centers 
(LCCs),  four  (4)  Transporter  Erector  Launchers  (TELa),  and  nine  (9)  missiles.  Recovery  and  refurbishment  of  flight 
tested  missiles  vill  enable  multiple  test  launches  of  individual  missiles. 

I.  (U)  An  Exuded  Storage  Program  (ESP)  during  Development  Test  and  Evaluation  (DT&E)/Inltlal  Operational  Test 
and  Evaluation  (IOT&E)  will  use  three  missiles  to  help  assess  CLCM  system  reliability. 

J.  (U)  Chemlcal/blologlcal  testing  at  Dugway  Proving  Ground,  Utah  and  electromagnetic  pulse  testing  at  Klrtland 
AFB,  New  Mexico  are  planned  during  Follow-on  Operational  Teat  and  Evaluation  (FOT&E), 

2.  (U)  Operational  Test  and  Evaluation  (OT&E) 

a.  (U)  Operational  Test  and  Evaluation  on  the  GLCM  weapon  system  officially  started  on  19  May  1982  with  the 
succeasful  launch  of  the  first  DT&E/IOT&E  flight  test.  The  second  DT&E/IOT&E  flight  test  wss  launched  on  27  August 
1982.  Tlie  flight  was  terminated  after  approximately  one  hour  with  a  navigation  error  of  about  six  miles.  All  major 
launch  related  objectives  were  met.  The  third  DT&E/IOT&E  flight  on  12  November  1982  was  a  successful  mission.  The 
fourth  DT&E/IOT&E  flight  failed  shortly  after  launch  when  the  Cruise  engine  did  not  start.  The  pneumatic  pressure 
system  failed  to  deploy  the  engine  air  Inlet.  The  software  planned  for  Initial  Operational  Capability  (IOC)  was  used 
for  the  first  time  on  the  17  December  1982  mission  and  performed  successfully.  The  remaining  three  DT&E/IOT&E  flight 
teats  are  planned  between  February  and  June  1983. 

b.  (U)  The  combined  UT&E/IOT&E  Is  scheduled  for  May  1982  through  June  1983.  Those  aspects  of  the  Sea  Launched 
Cruise  Missile  (SLCM)  and  Air  Launched  Cruise  Missile  (ALCM)  mission  reliability,  performance  and  survivability  testing 
which  reflect  CLCM  operational  requirements  will  be  used  in  conjunction  with  formal  GLCM  OT&E  teat  data. 

c.  (U)  The  purpose  of  IOT&E  will  be  to  provide  a  valid  estimate  of  the  operational  effectiveness  suitability 
of  the  CLCM  Weapon  System  for  Air  Force  System  Acquisition  Review  Council  ( AFSARC)  III,  scheduled  for  Hay  1983.  The 
Air  Force  Test  and  Evaluation  Center  (AFT EC)  will  manage  IOT&E.  The  Tactical  Air  Command  (TAC),  United  States  Air 
Forces  Europe  (USAFE),  Air  Training  Command  (ATC),  Air  Force  Logistics  Command  (AFLC),  Military  Airlift  Command 
(MAC),  and  Electronic  Security  Command  (ESC)  will  participate.  Personnel  from  US  European  Command  (EUCOM)  may  partici¬ 
pate  In  IOT&E  of  the  Mission  Planning  Subsystem. 

d.  (U)  The  principal  test  location  for  OT&E  Is  the  Utah  Test  and  Training  Xange  where  ten  (three  contractor  and 
seven  DT&E/IOT&E)  preproduction  prototype  missiles  will  be  launched.  IOT&E  will  also  Include  a  four  week  field 
exercise,  without  missile  launches,  at  Ft  Lewis  WA. 

e.  (U)  The  complete  CLCM  Weapon  System  was  not  available  for  evaluation  at  the  start  of  IOT&E.  Technical  data 
and  support  equipment  deliveries  will  be  time-phased  with  a  complete  system  available  no  earlier  than  January  1983. 
Depot  level  and  centralized  maintenance  facility  (CMF)  equipment  and  technical  data  will  be  available  In  1986.  A  full 
evaluation  of  lnglatlcs  supportabll lty  will  be  completed  during  Follow-on  Operational  Teat  and  Evaluation. 
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Budget  Activity:  Ground  Launched  Cruise  Missile 

Program  Element:  PE64362F/27314F 


All  test  air  vehicles  will  have  telemetry  packages  and  range  control  systems  Installed.  Service  personnel,  representa¬ 
tive  of  operational  personnel,  will  operate  and  maintain  the  weapon  system  to  the  extent  possible  during  Initial 
Operational  Test  and  Evaluation  (10T&E).  Because  of  technical  data  and  support  equipment  phasing,  contractor  personnel 
will  perform  maintenance  on  some  parts  of  the  weapon  system  during  the  first  half  of  10T&E.  A  system  approach  to  the 
evaluation  of  availability,  reliability  (both  mission  and  logistics),  maintainability,  and  logistic  supportablllty  Is 
a  major  operational  suitability  test  objective.  Quantitative  (critical,  high  Interest,  and  desirable  maintenance  and 
operational  demonstrations  performed  by  Air  Force  personnel)  and  qualitative  maintainability  evaluations  are  planned. 

A  qualitative  logistics  supportablllty  evaluation  will  be  conducted  with  emphasis  on  Air  Force  Logistics  Command  (AFLC) 
capability  to  support  the  system.  Mature  system  evaluation  criteria  (thresholds  and  goals)  will  be  established  for 
significant  areas  of  evaluation.  The  system  effectiveness  data  system  (SEDS)  will  be  used  to  collect  and  analyze 
reliability  and  maintainability  test  data.  Service  reports  will  be  submitted  IAW  Section  V,  Technical  Order  00-35D-54 
(USAF  Material  Deficiency  Reporting  and  Investigating  System).  Air  Launched  Cruise  MlsBlle  (ALCM)  and  Sea  Launched 
Cruise  Missile  (SLCM)  program  data  will  be  used  as  appropriate. 

f.  (U)  Operational  testing  of  the  Ground  Launched  Cruise  Missile  (CLCM)  weapon  system  will  continue  after  Air 
Force  System  Acquisition  Review  Council  ( AFSARC)  III.  This  Follow-on  Operational  Test  and  Evaluation  ( FOT&E)  effort 
will  be  accomplished  in  two  phases.  Phase  I,  scheduled  to  start  In  June  1983,  will  be  managed  by  the  Air  Force  Test 
and  Evaluation  Center  (AFTEC)  and  conducted  to  complete  evaluations  not  finished  during  IOT&E,  to  refine  10TAE  estimates 
evaluate  changes  and  modifications  to  correct  previously  Identified  deficiencies,  and  to  Identify  additional  defi¬ 
ciencies.  Phase  II  will  be  conducted  by  Tactical  Air  Command  (TAC)  to  refine  tactics,  techniques,  doctrine  and  training 
programs;  provide  for  continuing  analysis  of  operational  effectiveness  and  suitability  to  Include  changes  In  operational 
requirement;  and  to  Identify  deficiencies  and  verify  the  subsequent  corrective  measures.  Phase  II  is  scheduled  to 
begin  In  the  summer  of  1984  after  the  completion  of  Phase  I,  and  testing  will  continue  throughout  the  life  of  the 
system.  This  testing  will  be  managed  by  the  Tactical  Air  Warfare  Center  (TAWC).  Phase  II  will  consist  of  Continental 
United  States  (CONUS)  flight  tests  and  ground  tests  conducted  In  both  the  CONUS  and  at  operational  bases.  The  flight 
test  program  will  eventually  grow  to  12  flights  per  year,  initially  at  the  Utah  Test  and  Training  Range,  with  most 

of  the  air  vehicles  being  recovered,  refurbished,  and  returned  to  the  operational  Inventory.  The  remaining  air  vehicles 
will  be  fully  operational  missiles,  altered  by  blue  suit  maintenance  personnel  to  remove  the  warhead  and  Insert  a 
telemetry  package.  These  missiles  will  be  flown  full  range  and  are  unrecoverable.  Launches  will  be  grouped  (2  to  4 
In  a  10-  to  20-day  period)  to  maximize  use  of  both  airborne  and  ground  based  support  elements.  Ground  tests  will  be 
used  to  evaluate  equipment  modifications  and  to  develop  and/or  Improve  operational  procedures. 

g.  (U)  There  have  been  no  Operational  Test  and  Evaluation  (OT&E)  reports  published  to  date;  however,  monthly 
status  reports  are  being  used  to  Identify  test  events  or  activities  scheduled  for  the  next  reporting  period  and  manage¬ 
ment  actions  required  to  complete  the  test. 
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Budget  Activity:  Ground  Launched  Cruise  Hlgal:. 
Program  Element:  PE64362F/27314F 


3.  System  Characteristics 

Physical  Characteristic 

TOMAHAWK  (BCM-109C) 

Length  (without  booster) 

Weight 

Warhead  (W84) 

Transporter-Erector-Launcher  (TEL) 
(towed  by  10  ton  M.A.N.  Tractor) 
Number  of  missiles  per  TEL 
Approximate  TEL  weight 

Launch  Control  Center  (LCC) 

(towed  by  10  ton  M.A.N.  Tractor) 
Number  of  TELs  controlled  by  LCC 
Approximate  LCC  weight 


r 


219  inches 
2700  lbs 


4 

78,000  lbs 


4 

79,000  lbs 


Planned  Development  Test  4  Evaluation/Initial  Operational  Test  &  Evaluation  Flights 


Contractor  flights  completed  3 

Air  Force  flights  completed  4 

(as  of  31  Jan  83) 

Air  Force  flights  remaining  3 

TOTAL  10 


Budget  Activity:  Ground  Launched  Cruise  Missile 

Program  Element:  PE&4362P/273UP 

Missile  Performance 

Coal  Threshold  Demonstrated 

Speed  (Mach) 

Max  Penetration 
Cruise 

Range  (Kilometers)  2500  2500  TBD 

“ 

Penetration  Aldtude,  Smooth  Terrain 
(Feet,  above  ground  level) 

Circular  Error  Probability  (feet) 

Mission  Reliability 

Mean  Time  to  repair, 

non-miaai le  failures  (a Inucea)  60  60  TBD 


510 


1 


- * 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element: 


#64601 F 

#2/6  -  Dafenalva  Chgmlcal  and  Biological  Systems 


DOD  Mission  Areat 

1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Title:  Chealcal/Blologlcal  Defense  Equipment 

Budge t  Activity:  #4  -  Tactical  Programs 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 

Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

9694 

16339 

15570 

14194 

Continuing 

N/A 

3320 

Biological  Agent  Detection 

0 

100 

100 

100 

3321 

Chemical  Agent  Detection 

3482 

4000 

7066 

5646 

3337 

Individual  Protection 

3935 

5600 

2300 

2100 

3762 

Collective  Protection 

1326 

4439 

5404 

5058 

3764 

Decontamination 

851 

2000 

600 

1300 

5171 

Blgeye 

100 

200 

100 

0 

2.  <U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

NEED:  The  Air 

Force  needs 

to  performs 

Its  mission  - 

to  fly  and  fight  - 

even  In  a  chemically  and/or  biologically  contaminated  envlronaent.  Our  potential  adversaries  have  an  offensive  chemical 
and  biological  warfare  capability,  against  which  ve  cannot  currently  completely  defend  ourselves.  This  Program  Eleaent 
Includes  RDT&F.  of  means  to  detect,  warn  against,  protect  against  and  decontaminate  personnel  and  equipment  from  chemical/ 
biological  warfare  agents. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT4E  8767  16339  16247 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

FY  1982 
Actual 


FY  1983 
Estimate 


FY  1984 
Estimate 


FY  1985 
Estimate 


Continuing 


Additional 
to  Completion 


N/A 


Total 

Estimated 

Cost 


Other  Procurement 

PE  27593F  -  Chemical  Warfare  Defense 
Equipment 

Related  to  PE  64601F 

Project  3321  ,  Chemical  Agent  Detection 

Surface  Contamination  Monitor 
Quantity 


2500 

(95) 


1100 

(600) 


77400 


90900 


4 
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Program  Element:  I64601F 

DOD  Hlealon  Area:  1276  -  Defenalve 

Chemical  and  Biological  Syatema 

Title:  Chemical/Bto logical  Defense  Equipment 
Budget  Activity:  14  -  Tactical  Programs 

Project 

Number  Title 

FY  1982 
Actual 

FY  1983 
Eatlmate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

Automatic  Liquid  Agent  Detector 
Quantity 

1000 

(800) 

2000 

(2100) 

5600 

(5600) 

8600 

Related  to  PE  64601F 

Project  3337,  Individual  Protection 

Aircrew  Eye  Reaplratory  System 
Quantity 

3520 

(11000) 

Aircrew  Mask  (XM-33) 

Quantity 

1500 

(5000) 

1600 

3100 

Croundcrew  Mask  (XM-30) 

Quantity 

2500 

(10000) 

2500 

(10000) 

9000 

(36000) 

81900 

90900 

Cooling  Vest 

Quantity 

2000 

(1000) 

3000 

(1500) 

10000 

15000 

Fighter  Mask 

Quantity 

18750 

(2500) 

37500 

56250 

Related  to  PE  64601 F 

Project  3762,  Collective  Protection 


Collective  Protection 
Shelter 
Quantity 

Related  to  PE  64601 F 
Project  3764,  Decontamination 


Lightweight  Decontamination 

System 

6411 

7695 

6100 

0 

0 

20206 

Quantity 

(450) 

(540) 

(420) 

5.  (U)  RELATED  ACTIVITIES:  DOD  Directive 

5160.5 

establishes 

the  Department 

of  'the 

Army  aa  Executive  Agent 

for  all 

reaeaarch,  exploratory  development,  and  advanced  development.  However,  Individual  aervlce  efforta  are  encouraged  to 


16197 

33637 

840000 

890000 

(128) 

(240) 

t. 


5 12 


i 


j 


! 


Program  Element ;  I64601F  Title!  Cheaical/Blologlcal  Defense  Equipment 

DOD  Mission  Areal  12 76  -  Defensive  Chemical  and  Biological  Systems  Budget  Activity:  14  -  Tactical  Programs 

plan,  program,  budet ,  fund  and  perform  exploratory  and  advanced  development  when  necessary  to  meet  service  unique 
requirements.  Air  Force  programs;  Program  Element  (PE)  27593F,  Chemical  Warfare  Defense  Equipment,  procurement 
of  equipment  developed  in  PE  64601F;  PE  62202F,  Aerospace  Biotechnology,  basic  research  into  biotechnological  problems 
of  chemical  warfare  and  PE  64703,  Aeromedlcal  Systems  Development,  PE  63745F,  Chemical  Warfare  Defense.  Army  programs: 

PE  62706A,  Chemlcal/Blologlcal  Defense  and  Ceneral  Investigation;  PE  63721A,  Chemical  Defense  Material  Concepts; 

PE  64724a,  Biological  Defense  Material,  PE  64725A,  Chemical  Defense  Material.  Navy  programs:  PE  6276*N,  Chemical/ 
Biological/Radiological  Defense  Technology;  PE  64506N,  Chenlcal/Blologlcal/Radlologlcai  Warfare  Countermeasures.  Tasks 
are  coordinated  with  the  other  Services. 

6.  (u)  work  performed  BY:  There  are  numerous  contractors,  the  top  five  contractors  ($25,000  or  more)  are  Gentex, 
Carbondale,  PA  (Project  3337,  Individual  Protection);  Honeywell,  Clearwater,  FL  (Project  3321,  Chemical  Agent  Detec¬ 
tion  and  Project  3764,  Decontamination);  GTE  Sylvanla,  Mt  View,  CA  (Project  3321,  Chemical  Agent  Detection);  Rohm 
and  Haas,  Spring  House,  PA  (Project  3337,  Individual  Protection);  and  Systems  Research  Laboratory,  Dayton,  UH  (Project 
3762,  Collective  Protection).  There  are  seven  additional  contractors,  and  the  total  dollar  value  of  the  additional 
contracts  is  $4,800,000.  The  in-house  developing  organization  for  Projecta  3320,  3321,  3337,  3762  and  3764  1b  Air 
Force  Systems  Command's  Aeronautical  Systems  Division,  Dayton  OH.  The  in-house  management  organization  for  Project 
5171  la  Air  Force  System  Command's  Armament  Division,  Fort  Walton  Beach,  FL. 

I 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  1984; 

A.  (U)  Project  3320,  Biological  Agent  Detection  is  for  full  scale  development  of  devices  to  detect  and  warn  against 
biological  warfare  agents.  Detectors  must  be  sensitive  enough  to  activate  an  automatic  alarm  early  enough  to  take  pro¬ 
tective  measures,  but  without  false  alarms.  This  project  supports  the  Air  Force  effort  to  monitor  Army  Biological  Agent 
Detection  efforts. 

B.  (If)  Project  3321  ,  Chemical  Agent  Detection,  develops  devices  to  detect  and  warn  against  chemical  warfare 

agents.  Detectors  must  be  sensitive  enough  to  activate  an  automatic  alarm  early  enough  to  take  protective  measures,  but 
without  false  alarms.  A  production  decision  for  the  Automatic  Liquid  Agent  Detector  is  scheduled  for  FY  83  while  that 
for  Surface  Contamination  Monitor  la  scheduled  for  FY  84.  Initiated  a  Detection  and  Warning  System  architecture  develop¬ 
ment  that  will  continue  through  FY  84.  A  critical  design  review  of  the  Area  Detection  System  will  be  completed  in  FY  84, 
Plans  to  initiate  a  passive  detection  system  that  will  Improve  on  the  Army's  XM-21  detector  will  be  finalized  In  FY  83. 

C.  (if)  Project  3337,  Individual  Protection,  develops  protective  clothing  and  equipment  for  aircrew,  groundcrew  and 

special-team  personnel.  Items  developed  must  protect  individuals  from  chemical  and  biological  warfare  agents  and  still 
allow  body  movements  needed  without  undue  personal  Btress  to  perform  military  functions.  A  redesign  of  the  Integrated 
Chemical  Defense  System  was  initiated  in  FY  82  and  is  expected  to  be  completed  in  FY  83.  A  production  decision  on  this 
system  is  scheduled  in  FY  84 .  Teat  and  evaluation  of  the  Aircrew  Chemical  Defense  Protective  Hood  Blower  System  resulted 
in  termination  of  this  task.  Initial  Operational  Test  and  Evaluation  on  the  first  generation  Chemical  Defense  Fabric 

Development  is  scheduled  for  completion  in  FY  84 .  A  demonstration  of  Liquid  Cooling  Vests  was  performed  in  FY  82 . 

Additional  developmental  testing  of  these  vests  will  continue  In  FY  83. 

sis  5^  V-7  • 


i 


program  Element:  I64601P  Title:  Chemical /Bio logical  Defense  Equipment 

DOD  Mission  Areal  1276  -  Defensive  Chemical  and  Biological  Systems  Budget  Activity:  #4  -  Tactical  Programs 

D.  (U)  Project  3762,  Collective  Protection.  Develops  fixed  and  mobile  shelters  that  protect  against  chemical  and 
biological  warfare  agents  and  against  the  blast  of  conventional  weapons.  Initiate  full  scale  development  of  collective 
protective  shelter.  Operational  Test  and  Evaluation  of  “off-the-shelf**  equipment  scheduled  for  completion  In  FY  83. 
Operational  Test  and  Evaluation  of  “designed-to-cost “  equipment  scheduled  for  the  first  quarter  of  FY  84. 

E.  (U)  Project  3764,  Decontamination  develops  material,  methods  and  equipment  for  removing/neutralizing  chemical 
warfare  agents  without  diminishing  the  capability  of  aircraft  and  ancillary  equipment.  A  production  decision  for  the 
Sanator  Lightweight  Decontamination  System  was  made  in  FY  82,  and  a  production  contract  was  let  In  early  FY  83  with 
deliveries  scheduled  In  later  FY  83.  Completed  flight  tests  and  weathering  tests  of  a  sacrificial  decontamination  coating 
In  FY  83.  Additional  testing  of  the  sacrificial  coating  on  ground  support  equipment  and  aircraft  interiors  are  being 
planned. 


F.  (U)  Project  5171,  Blgeye,  insures  Air  Force  compatibility  with  an  improved  air-del lverable ,  binary  chemical 
weapon  and  evaluation  for  aircraft  certification  and  safe  separation  are  scheduled  for  completion  in  FY  84. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64602F 

DOD  Mission  Areal  1233  ~  Close  Air  Support  and  Interdiction 


Title:  Armament /Ordnance  Development 

Budget  Activity:  #4  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


PROJECT 

FY1982 

NUMBER 

TITLE 

Actual 

TOTAL  FOR  PROCRAM  ELEMENT 

26,852 

2586 

Dispenser  Munitions 

4,94  7 

2708 

Aircraft  Cun  Systems 

11,800 

2784 

Armamenc  Equipment  Syscems 

605 

3133 

Bomba  and  Fuzea 

6,500 

4535 

Fuel  Air  F.xploalvea,  Flame  and 

I  ncerai  lary 

Program 

5613 

Carriage  and  Release  Equipment 

3,000 

FY1983 

Estimate 

FY1984 

Estimate 

FY1985 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

20,148 

20,868 

21,255 

Co  nt 

N/A 

2,600 

900 

4,600 

Cont 

N/A 

3,100 

1,500 

0 

Co  nt 

N/A 

2,  148 

3,068 

3,155 

Cont 

N/a 

5,000 

Terminated 

8,800 

11,000 

Co  nt 

N/a 

7,300 

6,600 

2,500 

Cont 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  Is  the  primary  source  for  modernising  ungulded 

alr-to-surf ace  conventional  weapons  and  associated  equipment.  These  weapons  provide  new  capabilities  to  fill  opera¬ 
tional  voids  and  eliminate  deficiencies  In  current  capabilities.  These  direct  attack  Improvements  are  absolutely 
essential  since  any  sustained  confllcc  requires  large  quantities  of  these  type  weapons.  The  objective  of  these  programs 
ta  to  provide  the  tactical  and  strategic  operational  forces  with  an  effective  conventional  weapon  operational  capability. 
Activities  Involve  the  engineering  design,  development,  test  and  evaluation  of  a  variety  of  Improved  conventional 
weapons  and  munitions  handling  equipment.  It  includes  the  following  types  of  weapons/equipment:  bomb  fuzes;  bomblets 
optimized  for  use  against  personnel,  materiel,  armor  and  other  vehicles;  dispensers  for  bomblets;  munitions  handling 
equipment;  standardized  aircraft  release  equipment;  antiarmor  gun  pods;  and  devices  to  permit  supersonic  carriage  and 
delivery.  The  efforts  underway  or  planned  In  this  program  can  be  divided  Into  two  categories:  those  aimed  at  providing 
our  forces  with  new  capabilities  to  fill  operational  voids,  and  those  aimed  at  eliminating  deficiencies  in  current 
capabilities.  For  example,  this  program  develops  dispenser  munitions  which  will  permit  full  utilization  of  aircraft 
capabilities  In  terms  of  low  altitude  supersonic  delivery.  Also,  there  are  programs  such  as  bomb  fuzing,  standardized 
.omb  racks,  and  munitions  handling  equipment  which  will  use  current  tech -n logy  to  provide  Improved  capabilities  in 
terms  of  safety,  reliability,  operations  flexibility  and  ease  of  maintenance.  Efforts  In  this  program  are  completed 
with  formal  standardization  of  the  muni t lons/equl praent  and  with  Independent  assessments  by  the  development  and  operations 
communities  to  the  effect  that  the  Item  has  successfuly  completed  development,  demonstrates  operational  utility  and 
suitability,  and  Is  ready  for  production. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 


RDT&E 

25,  205 

20,648 

21,776 

N/A 

ConC 

N/A 

Procurement 

(  Aircraft  KPE27  128/27 121) 

41,700 

29,500 

29,400 

N/A 

Co  nt 

N/A 

Procurement 

(Other)! PE28030) 

8,340 

163,751 

N/A 

Cont 

N/A 

The  s Ignl f  i 

cant  changes  resulted  from 

quantity  changes 

and  a 

DURANDAL  effort. 

51  5 

Program  Element :  #64602F 

DOD  Hlsslon  Area:  #233  -  Close  Air  Support  and  Interdiction 
4.  (U)  Other  Appropriation  Funds:  ($  In  Thousands) 


Title  Armament/Ordnance  Development 

Budget  Activity:  #4  -  Tactical  Program 


FY1982 

PY1983 

FY1984 

FY1985 

Additional 

Estlm; 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Procurement  ( Aircraft)(PE  52610F) 

43,700 

29,100 

28,100 

Cont 

Cont 

N/A 

(Project  #  2708)(Quantity) 

(104) 

(75) 

(80) 

(Cont) 

Procurement  (Alrcraft)(PE  27133F)(Wpn  Sys) 

28,200 

45,000 

Cont 

N/A 

(Project  #  5613)(Quantlty) 

(265) 

(547) 

Procurement  (Other)(PE  28030F) 

25,000 

90,019 

256,884 

Cont 

N/A 

(Project  #  2586)(Quantlty) 

(172) 

(2,179) 

(9,620) 

(Project  #  3133) 

27,910 

93,996 

Cont 

N/A 

(Quantity) 

(25,000) 

(89,000) 

5.  (U)  RELATED  ACTIVITIES:  Items  from  the 

advanced  development 

program.  Program  Element 

63601F  Conventional 

are  selected  for  continuation  into  a  Full  Scale  Development  under  this  Program  Element.  Close  liaison  Is  maintained 
between  the  services  through  the  Joint  Technical  Coordinating  Croup  for  Munitions  Development  and  through  formal 
coordination  with  the  Department  of  Defense  Arraaments/Munltion  Requirements  and  Development  Committee.  The  Common 
Bomb  Fuze  Is  a  Joint  Air  Force/Navy  development.  The  Navy  is  lead  on  the  Common  Bomb  Fuze.  The  30  millimeter 
antiarmor  gun  pod  began  as  an  Independent  Research  and  Development  project  by  Ceneral  Electric. 

6.  (U)  WORK  PERFORMED  BY :  This  program  Is  managed  by  the  Armament  Division  at  Eglln  AFB,  PL.  The  major  fiscal  year 
1983  contractors  are  Dayron  Corporation,  Orlando,  Florida  (FMU-130  Fuze);  Western  Gear  Corporation,  Jamestown,  North 
Dakota  (Multiple  Stores  Ejector  Rack);  and  Ceneral  Electric,  Burlington,  Vermont  (30MM  Gun  Pod).  The  Naval  Air  Systems 
Command,  Washington,  DC,  Is  managing  the  FMU-139  program  (Motorola  Incorporation,  Scottsdale,  Arizona.  There  are  many 
other  contractors,  e.g.,  small  businesses,  associated  with  these  efforts. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  2586  Dispenser  Munitions:  The  purpose  of  this  project  Is  to  provide  Improved  ungulded  cluster 
bomb  dispensers  as  well  as  Improved  submunitions  and  borablets.  In  FY  82  most  of  the  CBU-87  (Tactical  Munitions  Dispenser 
loaded  with  202  Combined  Effects  Bomblets)  DT&E/IOT&E  was  completed.  In  addition  engineering  and  MIL-STD  environmental 
tests,  e.g.  c  Id  temperature,  were  also  completed.  The  objective  of  the  FY  83  program  Is  to  complete  DT&E/IOT&E  and 
make  a  production  decision.  Efforts  to  develop  more  streamlined  dispensers  will  also  continue.  In  FY  84  dispenser 
Improvement  activities  will  continue  and  development  of  a  subraunlton  to  set  diesel  fuel  afire  will  start. 

B.  (H)  Project:  2708  Aircraft  Cun  Systems:  This  project  consists  oi  the  30mra  Gun  Pod  (GPU-5/A)  and  Its  associated 
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Program  Element:  f 64602F 

DOD  Mission  Area:  <223  -  Close Air  Support  and  Interdiction 


Title  Armament/Ordnance  Development 

Budget  Activity:  #4  -  Tactical  Program 


support  equipment.  The  CPU-5/A  offers  a  strap-on,  cost  effective  capability  against  a  wide  range  of  targets.  In  FY 
82  DT&E/IOT&E  was  conducted.  Design  changes  were  made  to  correct  design  and  produclblllty  problems.  A  total  of  104 
production  gun  pods  were  put  on  contract.  In  FY  83  the  goal  is  to  buy  73  production  pods,  complete  DT&E/IOT&E  on  the 
gun  pod,  and  continue  efforts  to  develop  a  simplified  ammunition  loader  and  associated  gun  pod  equipment.  Production 
deliveries  will  also  continue.  In  FY  84  development  of  the  ammunition  loader  and  associated  gun  pod  equipment  will  be 
complete. 


C.  (U)  Project:  2784  Armament  Equipment  Systems:  This  project  provides  better  standardization  as  well  as  cap¬ 
ability  Improvements.  Better  Munition  Handling  Equipment  (MHE) ,  containers,  and  munitions  as  well  as  associated  cost 
savings  result.  Maximum  use  of  available  containers,  MHE,  and  other  munition  related  Items  Is  made.  A  data  retrieval 
system  Is  maintained  and  efforts  to  provide  improved  capabilities  are  conducted.  The  goal  is  to  reduce  proliferation 
by  taking  maximum  advantage  of  prior  Investments.  Container,  MHE,  and  munition  focal  points  direct  the  program.  In 
FY  82  numerous  container  and  MHE  tasks  were  conducted.  In  FY  83  and  FY  84  the  goal  Is  to  expand  these  standardization 
activities  to  other  munition  areas.  Example  of  ongoing  activities  Include  an  Improved  bomb  assembly  system  and  Improved 
methods  to  load  bombs. 


D.  (U)  Project:  3133  Bombs  and  Fuzes:  The  purpose  of  this  project  is  to  develop  better  bombs  and  fuzes.  In  FY 
82  development  of  the  FMU-139  Joint  Service  electronic  bomb  fuze  continued.  Initial  engineering  testa  were  completed. 
Development  of  ^he  FMU-130  Impact  mechanical  fuze  also  continued.  In  FY  83  FMU-139  and  FMU-130  will  continue  with 
assemble  and  test  of  additional  engineering  units.  In  FY  84  FMU-139  and  FMU-130  development  will  be  complete.  In 
addition,  development  of  a  proximity  sensor  for  high  drag  general  purpose  bombs,  a  timer  for  the  B-l/B-52,  an  Improved 
modular  fuze,  a  300  lb  bomb  simulator,  and  an  improved  general  purpose  bomb  will  start.  These  new  capabilities  will 
offer  significant  operational  Improvements. 


E.  (U) 
time  period. 


Project:  4333  Fuel  Air  Exposlves, 
FAE  II  was  terminated  In  1981. 


Flame  and  Incendiary:  There  are  no  active  programs  in  the  FY  82-85 


F.  (U)  Project:  5613  Carriage  and  Release  Equipment:  The  objective  of  this  project  is  to  develop  more  capable 
bomb  racks,  ejectors,  and  associated  handling/release  equipment.  In  FY  82  the  “-ltlple  Stores  Ejector  Rack  (MSER) ,  a 
common  bomb  rack  for  the  F-16  and  F-15,  was  the  only  active  program.  A  contract  to  complete  development  was  awarded 
to  Western  Cear.  Engineering  design  on  a  more  streamlined  strongback  was  lnltated.  In  FY  83  prototypes  will  be  tested 
and  the  decision  on  releasing  long  lead  production  funds  will  be  made.  In  FY  84  DTSE/IOT&E  will  be  conducted  and  a 
production  decision  will  be  made.  In  addition,  efforts  to  make  maximum  use  of  MSER's  hydraulic  ejector  on  Future 
Fighter  aircraft  will  continue. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64606F* 

DOD  Mlaslon  Areal  #223  -  Close  Air  Support  and  Interdiction 
1.  (0)  RESOURCES  (PROJECT  LISTING)  ($  In  Thousands) 


Project 

Number 


FY  1982  FY  1983 


Title:  Joint  Tactical  Missile  System 
Budge t  Activity:  14  -  Tactical  Programs 


TOTAL  FOR  PROGRAM  ELEMENT 


FT  1984 


FY  1985 


Additional 


Actual  Estimate  Estimate  Estimate  To  Completion 


Total 

Estimated 

Cost 


23.2003 


39,686 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  provides  the  Full  Scale  Engineering  Develop¬ 

ment  of  an  air-launched  standoff  missile  for  employment  from  both  tactical  and  strategic  aircraft  sg*1nat  a  variety  of  key 
targets.  Equipped  with  a  modular  munition  configuration,  the  Conventional  Standoff  Weapon  will  provide  the  standoff 
attack  element  of  a  variety  of  engagement  systems  Including  application  with  the  Precision  Location  Strike  System  (defense 
suppression)  and  the  PAVE  MOVER  Ei^agement  System  (second  echelon  antiarmor).  Such  a  standoff  weapon  capability  Is 
needed  to  reduce  aircraft  attrition  in  the  attack  of  heavily  defended  targets.  This  program  element  directly  contri¬ 
butes  to  the  OSD-dlrected  Army/Alr  Force  Joint  Tactical  Missile  System  program,  which  merges  the  Conventional  Standoff 
Weapon  with  the  Army  Corps  Support  Weapon  System  (PE  64324a). 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 

RDT4E  1/  38,858  65,708 


93,292 


197.858 


FY  1983  estimates  were  based  on  a  single-service  program.  Revised  estimates  reflect  OSD-dlrected  Joint  program. 


OTHER  APPROPRIATION  FUNDS:  ($  In  Thousands) 


FY  1982 
Actual 


FY  1983 
Estimate' 


FY  1984 
Estimate 


FY  1985 
Estimate 


Additional 
To  Completion 


Total 

Estimated 

Cost 


Procurement  (Missile) 
Program  Element  27167F 


^Thls  Program  Element  la  being  changed  to  PE  64324F. 

^Supported  within  PE  64742F  In  FY  1982 

3In  accordance  with  the  FY  1983  Continuing  Resolution  Amendment  these  funds  will  be  used  for  the  OSD-dlrected 
Joint  Tactical  Missile  System  (JTACMS)  program,  and  Precision  Location  Strike  System  weapon  Integration.  $6.3M  has 
already  been  reprogrammed  with  Congressional  Direction  to  support  PAVE  TIGER,  leaving  $23. 2N. 
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Program  Element:  I64606P  Title:  Conventional  Standoff  Weapon 

DOD  Mission  Area:  <223  -  Close  Air  Support  and  Interdiction  Budget  Activity:  #4  -  Tactical  Program 

3.  (V)  RELATED  ACTIVITIES:  The  Conventional  Standoff  Weapon  will  be  capable,  through  preplanned  product  Improvements, 

of  effective  application  with  a  variety  of  engagement  systems,  Including  the  Precision  Location  Strike  System,  Program 
Element  64742F;  and  the  PAVE  MOVER  Engagement  System,  Program  Element  64616F*.  The  Conventional  Standoff  Weapon  program 
has  been  merged  with  the  Army  Corps  Support  Weapon  System,  Program  Element  64324A,  In  the  Joint  Tactical  Missile  System 
(JTACMS)  program,  and  will  be  renumbered  aa  PE  64324F. 

6.  (U)  WORK  PERFORMED  BY:  The  Joint  Tactical  Missile  System  (JTACMS)  Joint  Program  Office  will  be  led  by  the  Army 
Missile  Command,  Redstone  Arsenal,  Huntsville,  AL,  with  an  Integrated  Army/Air  Force  team.  An  additional  detachment 
will  be  located  at  Air  Force  Systems  Command's  Armament  Division,  Eglln  APB,  FL,  where  the  Conventional  Standoff  Weapon 
program  was  managed.  Initial  Operational  Teat  and  Evaluation  will  be  conducted  by  the  Army  Operational  Test  and  Evalua¬ 
tion  Agency  and  the  Air  Force  Test  and  Evaluation  Center. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1984:  Not  applicable. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  Conventional  Standoff  Weapon 

A.  (U)  Project  Description:  This  program  conducts  Full  Scale  Engineering  Development  of  an  air-launched  standoff 
missile  for  application  with  a  variety  of  engagement  systems,  as  part  of  the  OSD-directed  Joint  Tactical  Missile  System 
(JTACMS)  program. 

(U)  In  recent  years  surface-to-air  defenses  have  advanced  markedly.  The  surface-to-air  defenses  available  to  the  Soviets 
and  other  potential  adversaries  raises  the  risk  of  significant  Air  Force  aircraft  attrition  per  target  killed.  Opera¬ 
tional  commanders  must  rely  heavily  on  defense  suppression  systems  and  utilize  large  tactical  forces  to  Insure  mission 
success.  This  commitment  of  large  numbers  of  sorties  to  Individual  targets  limits  the  overall  effectiveness  of  attack 
aircraft,  particularly  during  the  early  stages  of  an  Intense  conflict.  An  alr-to-surface  standoff  weapon  Is  needed  to 
reduce  the  sortie  requirements  and  attrition  losses  while  destroying  key  targets.  Such  a  standoff  weapon  should  be 
capable  of  destroying  a  variety  of  targets.  Including  defense  suppression,  Interdiction,  and  armor.  Standoff  attack 
capability  is  needed  not  only  for  potential  intense  conflicts  such  as  In  Europe  against  Warsaw  Pact  Forces,  but  also  for 
use  In  contingency  areas  where  the  B-32  Strategic  Projection  Force  might  be  used. 

(U)  The  Army  and  Air  Force  are  developing  a  Joint  Statement  of  Operating  Requirements  that  will  determine  the  detailed 
performance  specifications  for  the  Joint  Tactical  Missile  System.  For  the  air-launched  missile,  the  Initial  emphasis 
will  be  on  application  with  the  Precision  Location  Strike  System  (PLSS).  The  modular  design  approach.  Including  munition 
configurations  and  data  link  techniques,  will  enable  this  Initial  version  to  be  expanded  upon  to  address  the  requirements 
of  the  Joint  STARS  system  and  other  engagement  systems  as  preplanned  product,  Improvements. 

1  The  PAVE  MOVER  Program  Is  now  part  of  the  OSD-dlrected  Joint  Surveillance  and  Target  Attack  Radar  System  (Joint 
STARS),  and  will  be  renamed  accordingly  and  renumbered  as  PE  64770F  to  conform  to  Army's  PE  64770A. 
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Program  Element :  I64606F  Title:  Conventional  Standoff  Weapon 

DOD  Mission  Area:  ^223  -  Close  Air  Support  and  Interdiction  Budget  Activity:  #4  -  Tactical  Programs 

(U)  To  allow  PLSS  and  other  engagement  systems  to  provide  accurate  guidance  update  Information  to  the  Conventional 
Standoff  Weapon  In  flight,  the  air-launched  missile  will  contain  a  data  link  transponder  capable  of  receiving  and 
acknowledging  the  PLSS  signals.  Compatibility  between  this  data  link  and  the  PAVE  MOVER  signal  structure  la  a  program 
goal. 

(U)  The  air-launched  missile  will  be  designed  for  use  with  the  B-52  and  other  aircraft,  and  will  provide  sufficient 
standoff  to  enable  delivery  aircraft  to  remain  outside  the  envelope  of  the  principal  target  area  located  threats. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (0)  FY  1982  Accomplishments:  A  Request  for  Proposals  for  Pull  Scale  Development  of  the  Conventional 
Standoff  Weapon  was  released,  but  this  request  was  cancelled  after  OSD  directed  the  formation  of  the  Joint  Tactical 
Missile  System  program.  Air  Force  and  Army  efforts  In  the  balance  of  FY  1982  focused  on  the  development  of  the  Joint 
Statement  of  Operatic^  Requirements,  the  Identification  of  potential  for  system  commonality,  and  the  development  of  an 
acquisition  strategy  for  the  common  missile  system.  The  DARPA/ Army/ Air  Force  Assault  Breaker  demonstrations  at  White 
Sands  Missile  Range,  NM,  validated  new  technology  advances  In  propulsion  and  missile  navigation  and  guidance. 

(2)  (U)  FY  1983  Program:  The  Assault  Breaker  Demonstrations  continued  to  validate  advanced  technology  that 
applies  to  the  Joint  Tactical  Missile  System,  Including  successful  use  of  precision  guided  munitions  launched  against 
armored  targets  from  standoff  range.  Full  Scale  Development,  a  new  start,  will  be  Initiated  In  Fiscal  Year  1983  through 
the  release  of  a  Request  for  Proposals  and  a  competitive  source  selection.  Additional  effort  will  focus  on  developing 
corcepts  of  operation,  survivability  studies,  force-on-force  analyses,  studies  of  system  commonality,  and  cost  estimates. 

(3)  (0)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&g  Request:  Funds  are  requested  for  FY  1984  to  com¬ 
petitively  select  and  award  the  Full  Scale  Development  Contract  for  the  Joint  Tactical  Missile  System.  Preliminary 
design  review  will  be  conducted,  and  related  planning  for  Integrated  logistic  support,  training,  and  test  and  evaluation 
will  be  done.  Appropriate  Acquisition  Council  Review  will  be  conducted. 

(4)  (U)  Program  to  Completion:  Critical  design  review  will  be  conducted,  and  subsystem  and  system  tests  will 
be  completed  for  the  Initial  versions  of  the  Joint  Tactical  Missile  System,  and  procurement  will  be  Initiated  for  a 
system  capable  of  delivering  an  antl-personnel/antl-materlel  warhead.  Preplanned  product  Improvements  will  be  developed 
and  Incorporated  for  application  of  the  missile  system  with  other  engagement  systems,  e.g..  Joint  STARS. 


Malor  Milestones: 

Milestones: 

Dates 

(1)  (U)  RFP  Release 

4Q  FY  83 

(2)  (U)  Contract  Award 

3Q  FY  84 

(3)  (U)  Preliminary  Design  Review 

FY  1985 
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(4)  (U)  Defense  System  Acquisition  Review  Council  II  FY  198$ 

(5)  '  initial  Operating  Capability 

Milestones  differ  fron  FY  1983  Descriptive  Summary  because  of  new  OSD  direction  to  fora  the  Joint  Prograa. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  I  64607F 

DOD  Mission  Areal  #223,  Close  Air  Support  and  Interdiction 

1.  (U)  RESOURCES  (PROJECT  LISTING) :  (S  In  thousands) 


Tit lei  Wide  Area  Antiarmor  Munitions 
Budget  Activity!  #4 ,  Tactical  Programs 


Humber  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Costs _ 

TOTAL  FOR  PROGRAM  ELEMENT  18,641  13,703  52,159  95,991  Continuing  Not  Applicable 

2579  Antiarmor  Cluster  Munition  (ACM)  14,091  2,100  TERMINATED 

2581  Extended  Range  Antiarmor  Munition  (ERAM)  4,550  8,603  TBD  TBD 

2582  Wasp  3,000  31,159  59,041  393,964  487,164 

2961  Sensor  Fuzed  Weapon  (SFW)  21,000  36,950  12,200  65,150 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Tactical  Air  Forces  require  a  capability  to  destroy 
multiple  enemy  tanks  during  a  single  aircraft  pass  to  overcome  the  existing  large  numerical  Imbalance  of  Warsaw  Pact 
armor.  This  critical  need  Is  documented  In  the  Mission  Element  Heed  Statement  for  an  Improved  Wide  Area  Antiarmor 
Capability.  The  Wide  Area  Antiarmor  Munition  (WAAM)  program  has  been  Initiated  to  address  this  need.  It  will  accomplish 
full  scale  development,  culminating  In  production  decisions,  of  the  WAAM  weapons:  the  Antiarmor  Cluster  Munition,  the 
Extended  Range  Antiarmor  Munition,  the  Wasp  missile  system,  and  the  Sensor  Fuzed  Weapon.  The  Antiarmor  Cluster  Munition 
program  was  terminated  In  October  1982. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMHARY:  ($  in  thousands) 


RDT&E 

Procurement  (OTHER)  (PE  28030F) 


20,722  8,503  45,701 

16,000  54,412  163,979 


Continuing  Not  Applicable 

1,758,545  1,992.945 


(U)  The  FY  1982  Antiarmor  Cluster  Munition  (ACM)  program  was  restructured  to  permit  more  testing  and  analysis  after 
technical  problems  were  encountered.  The  restructured  program  permitted  a  reprogramming  of  ACM  funds  to  the  Extended 
Range  Antiarmor  Munition  project  within  the  same  PE.  Other  minor  reprogramming  was  also  performed. 

(U)  The  FY  1983  estimate  was  Increased  by  $5.2  million  to  continue  ERAM  and  ACM  development  per  Congressional  direction. 
ACM  was  terminated  in  FY  1982. 

(U)  The  FY  1984  estimate  was  Increased  slightly  due  to  more  refined  estimating  and  Inclusion  of  SFW  development.  Some 
development  funding  for  the  Boosted  Kinetic  Energy  Penetrator  (BKEP)  submunition  Is  also  temporarily  Included  In  FY  1984. 

(U)  FY  1982  procurement  funding  for  ACM  was  reprogrammed  at  the  direction  of  Congress.  FY  1983  and  subsequent  years 
procurement  was  deleted  due  to  termination  of  ACM. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


5T5TC, 
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Prograa  Element:  #  64607F  Title t  Hide  Area  Antlaraor  Munitions 


DOO  Mission  Area:  #223,  Close  Air  Support  and  Interdiction 

Budget  Activity:  #4.  Tactical  Programs 

PY  1982 

PY  1983 

PY  1984 

PY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

Procurement 

Extended  Range  Antiarmor  Munition  (OTHER)  (PE  28030F) 

TBD 

TBD 

Wasp  (Missiles)  (PE  27166F) 

TBD 

TBD 

Sensor  Fuzed  Weapon  (OTHER)  (PE  28030F) 

TBD 

TBD 

5.  (U)  RELATED  ACTIVITIES:  WAAM  technology  support  la  ongoing  In  Prograa  Element  62602P,  Conventional  Munitions,  and 
Program  Element  63601F,  Conventional  Weapons  Technology,  Warhead,  sensor,  seeker,  and  dispenser  technology  programs  In 
these  program  elements  provide  the  basis  for  the  WAAM  concepts.  Weapon  concept  deaonstratlon/valldatlon  was  accomplished 
in  Program  Element  63609F  Advanced  Attack  Weapons.  Other  related  Air  Porce  programs  can  be  Integrated  with  WAAM  to 
provide  a  total  wide  area  antiarmor  system  capability. 

6.  (U)  WORK  PERFORMED  BY:  Prograa  management  Is  provided  by  Headquarters,  Air  Force  Systems  Command,  Andrews  Air  Force 
Base,  MD  and  Its  subordinate  organization.  Armament  Division,  Eglln  Air  Force  Base,  FL.  Contractor  support  for  the 
Extended  Range  Antiarmor  Munition  and  Sensor  Fuzed  Weapon  Is  provided  by  AVCO  Corporation,  Wilmington,  MA.  Hughes  Alrcraf 
Company,  Canog.i  Park,  CA  will  provide  Wasp  full  scale  development  contractor  support. 

7.  (U)  PROJECT  LESS  THAW  $10  MILLION  IN  FY  1984: 

Not  Applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2582,  Wasp 

A.  (U)  Project  Description:  Wasp  la  a  missile  system  that  employs  a  terminal  seeker  and  lock-on-after-launch 
guidance  capability.  The  Wasp  system  consists  of  eight  alnlmlsslles  contained  In  an  aircraft  mounted  pod.  It  can  be 
delivered  at  minimum  altitudes  and  standoff  distances  to  avoid  the  severe  defensive  environment.  Wasp  will  provide  the 
multiple  kills  per  pass  capability  during  all  hours  and  adverse  weather  conditions. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  WaBp  validation  program  continued  with  major  systems  design  reviews 

conducted.  In  March  1982,  Hughes  Aircraft  Company  waa  selected  to  continue  as  the  single  contractor.  Boeing  Aerospace 
was  not  selected  to  continue.  Over  300  hours  of  testing  was  conducted  during 1  captive  carry  flight  tests  of  the  critical 
millimeter  wave  aeeker.  The  8eeker  demonstrated  an  ability  to  acquire,  lock-cn,  and  track  armor  targets.  Considerable 
refinements  were  made  In  the  missile  design  to  reduce  life  cycle  cost.  The  Wasp  validation  prograa  Is  conducted  under 
PE  63609F. 
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Program  Element:  #  64607F 

DOD  Mission  Area:  #223.  Close  Air  Support  and  Interdiction 


Title:  Wide  Area  Antiarmor  Hunltlona 
Budget  Activity:  14,  Tactical  Programs 


(2)  (0)  FY  1983  Program:  The  Wasp  validation  program  will  be  completed  In  May  1983.  Captive  carry  flight 
tests  and  flight  tests  of  eight  live  Wasp  missiles  will  be  completed.  The  program  will  be  ready  for  transition  to  full 
scale  development  in  Summer  1983. 

(3)  (U)  FY  1984  Planning  Program  and  Basis  for  FY  1984  RDT&E  Request:  Wasp  full  scale  development  Initial 
design  and  development  will  be  the  major  area  of  work  In  FY  1984.  The  basic  missile  pod  will  undergo  design  and  wind 
tunnel  analysis.  Continued  cost  reduction  design  work  on  the  millimeter  wave  meeker  will  be  performed.  Hughes  Aircraft 
will  perform  the  full  scale  development  program  under  a  fixed  price  Incentive  contract.  The  program  cost  estimate  was 
performed  using  engineering  buildup  (grassroots)  estimating  techniques. 

(4)  (U)  Program  to  Completion:  The  Wasp  program  will  continue  In  full  scale  development  Into  FY  1988  and 
tranaltlon  Into  production  under  PE  27166.  Production  long  lead  for  Wasp  Is  planned  for  FY  1987. 

C.  (U)  Major  Milestones: 


Milestones 

(1)  UAAM  Milestone  I  Review 

(2)  Wasp  Validation  Completion 

(3)  Wasp  Full  Scale  Development  Start 

(4)  Milestone  II  Review 

(5)  Wasp  Production  Long  Lead 

(6)  Wasp  Production 

PROJECT  OVER  $10  MILLION  IN  FY  1984: 


Pecember  1979 
®*1983 
June^83 
December'^984 
FY  1987 
FY  1988 


Project : 


Sensor  Fuzed  Weapon 


A.  (U)  Project  Description:  Sensor  Fuzed  Weapon  (SFW)  Is  a  1000  pound  cluster  weapon  which  consists  of  a 
Tactical  Munitions  Dispenser  packaged  with  40  armor  defeating  warhead  mechanisms.  The  warhead  mechanism,  commonly  called 
"Sheet",  consists  of  a  self  forging  fragment  warhead  and  Infrared  detector  which  detects  hot  areas  on  the  target  and 
Initiates  the  warhead.  The  smart  cluster  weapon  will  provide  multiple  kills  per  single  aircraft  pass. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(i)  (U)  FY  1982  Accomplishments:  The  Sensor  Fuzed  Weapon  (SFW)  program  was  Initiated  In  FY  1982  as  an 

outgrowth  of  the  Extended  Range  Antiarmor  Munition  (ERAM)  program  and  the  Assault  Breaker  project.  Basic  analysis  of 
this  direct  strike,  smart  submunition  concept  was  conducted  which  revealed  a  high  kill  per  pass  potential  for  this 
concept.  \ 
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Program  Element:  #  64607F  Title:  Wide  Area  Antiarmor  Munitions 

DOD  Mission  Area:  >223,  Close  Air  Support  and  Interdiction  Budget  Activity:  #4 ,  Tactical  Programs 

(2)  (U)  FY  1983  Program:  A  system  demonstration  program  of  SFW  will  be  completed  in  FY  1983.  Live  Skeet 
subounitlon  tests  will  be  performed  as  well  as  dispenser  testing  of  the  subaunltlon  from  the  dispenser.  Live  warhead 
teats  and  altimeter  tests  are  also  planned  In  the  demonstration  program. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAE  Request:  Sensor  Fuzed  Weapon  (SFW)  will  begin 
full  scale  development  in  FY  1984.  Basic  design,  development,  and  test  of  each  of  the  subsystems  will  be  performed  as 
well  as  integration  into  the  dispenser.  A  fixed  price  incentive  contract  with  AVCO  Corporation  la  planned.  A  grassroot 
estimating  technique  was  used  In  the  program  cost  estimate.  The  FY  1984  funding  also  Includes  some  development  funding 
for  the  BKEP  submunitlon.  This  effort  and  the  submunlcion  effort  undsr  SFW  will  be  shifted  to  a  separate  program  element 
for  submunitlon  development  to  Insure  proper  submunitlon  development  for  all  mission  areas.  Congress  will  be  notified 

of  the  details  of  this  new  program  element  when  details  are  complete. 

(4)  (U)  Program  to  Completion:  The  Sensor  Fuzed  Weapon  will  continue  in  full  scale  development  through 
FY  1986.  Some  advanced  procurement  effort  may  be  requested  In  FY  1986  to  permit  early  transition  to  production  in 

FY  1987.  The  procurement  program  element  will  be  PE  28030F. 


(U) 

Malor  Milestones: 

Milestones 

Dates 

(1) 

Full  Scale  Development  Start 

October  1983 

(2) 

Preliminary  Design  Review 

March  1984 

(3) 

DSARC  11 

March  1985 

(4) 

Critical  Design  Review 

April  1985 

(5) 

Initial  Production 

October  1986 
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Budget  Activity:  Tactical  Program.  #4 

Program  Element :  I64607F,  Wide  Area  Antlaraor  Munitions  (WAAM),  Wasp 

Test  and  Evaluation  Data 


1.  (0)  Development  Teat  and  Evaluation: 

(U)  Validation  Phase:  Development  testing  of  the  Uasp  missile  In  the  validation  phase  Is  being  conducted  by  the 
Uasp  contractor,  Hughes  Aircraft  Company,  Testing  In  this  phase  will  culminate  In  Fiscal  Year  1983  and  lead  to  the 

full  scale  development  program  starting  in  Fiscal  Yaar  1984.  The  major  Development  Teat  and  Evaluation  (DT&E)  objec¬ 
tives  for  the  validation  phase  are  to:  (1)  demonstrate  achievement  of  satisfactory  pattern  and  kill  mechanism  perfor¬ 
mance,  (2)  demonstrate  use  In  a  variety  of  battlefield  and  countermeasure  environments,  (3)  demonstrate  launch  concepts, 
(4)  demonstrate  the  ability  of  the  seeker  to  discriminate  between  real  and  false  targets,  and  (5)  evaluate  Integrated 
logistics  support  requirements.  Significant  test  milestones  within  the  validation  phase  Include  completion  of  seeker 
tower  testing  In  October  1981,  completion  of  captive  flight  testa  (Fiscal  Year  1982),  and  completion  of  free  flight 
tests  (Fiscal  Year  1983).  Contractor  development  engineers  are  conducting  the  development  testing  at  Eglln  Air  Force 
Base,  Florida,  and  at  other  appropriate  test  ranges.  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  Is  monitoring 
the  validation  testing  and  providing  an  operational  assessment  of  the  weapon  system  upon  conclusion  of  the  testing. 

(U)  The  validation  testing  to  date  has  Included  subsystem  and  component  level  testing.  The  major  test  activities 
have  Included  both  tower  tests  and  captive  carry  tests  of  the  millimeter  wave  seeker.  This  testing  has  demonstrated  the 
ability  to  acquire,  lock-on,  and  track  various  targets  under  different  clutter  backgrounds.  No  significant  deficiencies 
have  been  identified  to  date. 

(U)  The  hardware  being  tested  In  the  validation  pliase  are  advanced  engineering  or  breadboard  models.  Their  physi¬ 
cal  sizes  and  functions  are  representative  of  the  items  to  be  tested  In  later  stages  of  development  and  production;  how¬ 
ever,  production  processes  and  manufacturing  techniques  are  not  normally  used  for  the  validation  hardware.  All  systems 
will  be  tested  in  the  validation  phase  with  the  exception  of  the  pod  which  will  be  demonstrated  and  tested  In  full 
scale  development.  Warheads  will  not  be  tested  on  the  flight  missiles;  however,  warhead  capability  will  be  tested  In 
olhet  test  arenas. 

(U)  The  Uasp  contractor  plans  to  rail  launch  eight  missiles  in  the  validation  program.  This  testing  will  provide 
valuable  Insight  into  system  reliability  and  allow  concentration  on  Items  which  might  require  further  reliability 
Improvement.  The  reliability  goal  for  the  Uasp  system  Is  0.93.  Careful  attention  will  also  be  given  to  logistics 
supporcablllty  In  the  validation  testing.  Environmental  testing  In  this  phase  Is  being  done  at  the  component/subsystem 
level.  Full  environmental  qualification  testing  Is  scheduled  for  the  full  scale  development  program. 
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Budget  Activity:  Tactical  Programs,  14 

Prograa  Eleaent  :  I64607F.  Wide  Area  Antlarmor  Munltlona  (UAAH),  Hasp 

(U)  Full  Scale  Developaent :  Developaent  Test  and  Evaluation  (DT&E)  will  be  combined  with  the  Initial  Operational 
Teat  and  Evaluation  (IOT&E).  The  majority  of  DT&E  will  be  conducted  by  the  Air  Force  Systeaa  Command  Araaaent  Division. 
Soae  subaysCea  tests,  environmental  tests,  and  allitary  qualification  tests  will  be  conducted  by  the  contractor  at 
his  facility.  The  Uasp  DT&E  testing  Is  scheduled  to  be  conducted  during  Fiscal  Years  1986  and  1987.  The  prlaary  test 
objectives  for  the  phase  are  to:  (1)  establish  baseline  systea  performance  characteristics,  (2)  verify  the  predicted 
number  of  kills  per  pass  against  specified  targets,  and  (3)  to  determine  the  effect  of  probable  countermeasures  on 
systea  performance.  An  assessmi  .  of  the  systea  support  concept  In  aeetlng  logistics  requlreaents  will  be  Bade.  The 
Air  Force  Test  and  Evaluation  Center  will  have  the  overall  management  responsibility  for  the  IOT&E  program  and  their 
effort  is  discussed  in  paragraph  2  below.  The  combined  DT&E/IOT&E  program  will  include  approximately  19  Wasp  pod 
equivalents  with  each  pod  containing  8  missiles.  As  with  the  validation  testing,  the  majority  of  the  DT&E/IOT&E 
will  be  conducted  at  Eglln  Air  Force  Base;  however,  other  test  ranges  such  as  those  In  Utah  and  Alaska  are  likely 
to  be  used. 

(U)  The  DT&E/IOT&E  hardware  will  be  very  similar.  If  not  identical,  to  the  planned  production  hardware.  Many  of 
the  planned  production  processes  will  be  used  to  manufacture  the  test  hardware.  All  systems  including  the  pods  and 
warheads  will  be  tested  In  this  phase.  System  reliability,  availability,  and  logistics  support  will  be  tested  during 
this  phase. 

2 .  ( U )  Operational  Teat  and  Evaluation : 

(U)  Initial  Operational  Test  and  Evaluation  -  Phase  One  (10T&E(D)  Is  conducted  prior  to  Milestone  IX.  The  Air 
Force  Test  and  Evaluation  Center  (AFTEC)  monitors  contractor  Demonstration  and  Validation  and  early  full  scale  develop¬ 
ment  (FSD)  testing.  IOT&E  -  Phase  Two  (I0T&E(2))  Is  conducted  after  Milestone  II,  during  later  FSD,  using  dedicated 
AFTEC  test  Items  and  resources. 

(U)  Demonstration  and  Validation  Phase:  Critical  component  and  submunition  tests  will  be  conducted  during  this 
phase.  The  Air  Force  Test  and  Evaluation  Center  will  actively  participate  In  the  Demonstration  and  Validation  testing 
to  determine,  as  much  as  possible,  the  projected  operational  effectiveness  and  suitability  of  each  concept  tested. 

The  objective  of  IOT&E( 1 )  Is  to  determine  the  expected  kills  per  pass  of  WaBp  when  used  In  a  realistic  environment. 

This  will  be  accomplished  primarily  by  evaluating  computer  simulation  and  component  test  data.  Most  tests  will  be 
conducted  by  contractor  personnel  at  contractor  facilities.  The  remaining  tests  will  be  conducted  by  Air  Force  Systems 
Command  personnel  at  Eglln  Air  Force  Base,  Florida. 
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Budget  Activity:  Tactical  Programs,  #4 
Program  Element :  I64607F,  Wide  Area  Antiarmor  Munltlona  (WAAH),  Uaap 

(U)  Full  Scale  Development:  I0T4E( 2 )  will  be  conducted  by  Air  Force  Test  and  Evaluation  Center  during  full 
scale  development  with  Development  Test  and  Evaluation  (DT&E)  and  IOT&E(2)  events  combined  where  feasible.  Separate 
I0T&E(2)  will  be  conducted  for  operational  test  and  evaluation  objectives  which  cannot  be  combined  with  DT&E.  Combined 
and  separate  I0T&E(2)  will  be  conducted  during  Fiscal  Tears  1986  and  1987.  Common  IOT&t'(2)  objectives  for  operational 
effectiveness  during  this  phase  are:  (1)  measure  the  expected  number  of  kills  per  pass  against  armored  company  arrays, 
(2)  estimate  performance  In  various  battlefield  and  countermeasure  environments,  (3)  estimate  the  ability  of  Wisp  to 
accurately  discriminate  between  real  and  false  targets,  (4)  estimate  operational  reliability,  and  (5)  estimate  the 
effect  of  target  location  error.  An  objective  unique  to  Misp  is  to  measure  Its  ability  to  lock-on  after  launch.  The 
operational  suitability  objectives  Include  determining  the  maintainability,  reliability,  and  logistics  supportablllty 
of  the  systems.  Masp  requires  a  ten  year  shelf-life  which  presents  a  unique  suitability  Issue  to  be  evaluated  during 
I0T&E(2).  Test  assets  used  during  DT&E/ IOT&E( 2)  will  be  soft  tooled  Items  which  are  representative  of  production 
items.  Test  assets  programmed  for  separate  IOT&E(2)  include  sixteen  pods  with  eight  missiles  per  pod.  At  this  time 
specific  subsystems  and  support  equipment  requirements  have  not  been  Identified.  Test  program  requirements  for  Wasp 
will  be  defined  as  more  data  become  available. 

(U)  The  Air  Force  Test  and  Evaluation  Center  will  have  the  overall  management  responsibility  for  the  10T&E  program. 
Specific  test  locations  for  Wisp  have  not  been  determined;  however,  it  is  likely  that  the  Eglin  Air  Force  Base  land 
range  will  be  the  primary  test  site.  Due  to  the  large  expected  footprint  required  by  the  Wasp  kill  mechanism,  safety 
will  probably  be  a  prime  consideration  In  test  range  selection.  Test  ranges  will  be  selected  when  warhead  characteris¬ 
tics  are  defined. 

( U )  Preliminary  IOT&E  planning,  Including  the  Test  and  Evaluation  Master  Plan  and  the  test  concept,  has  been 
accomplished.  Air  Force  personnel  will  operate  and  maintain  the  Wasp  system  throughout  IOT&E. 

3 .  ( U )  System  Characteristics : 

(U)  Characteristics  for  the  Uasp  system  will  be  deflnltlzed  during  the  validation  phase.  The  primary  objective  of 
the  program  Is  to  develop  a  system  that  can  achieve  multiple  kills  per  pass  against  massed  armor  targets.  Specific 
thresholds  for  the  Uasp  system  will  be  Identified  before  the  Defense  System  Acquisition  Review  Council  II  review. 


Characteristic 

Objective  (Goal) 

Demonstrated 

<U) 

Rel lability 

0.95 

To 

be 

determined 

(U) 

Minimum  Ru Lease  Altitude 

200  ft  (60m) 

To 

be 

determined 

(u> 

Service  Life 

2  years 

To 

be 

determined 

(U) 

Defeat  Capability 

Latest  Soviet  Threat 

To 

be 

determined 

FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element::  I64608F  Title:  Close  Air  Support  Weapon  Systems 

DoD  Mission  Areal  #233  -  Close  Air  Support/Battlefield  Interdiction  Budget  Activity:  #4  -  Tactical  Programs 

1.  (U)  RESOURCES  (PROJECT  LIST1NC) :  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

22,676 

4,412 

1520 

194,241 

2551 

Imaging  Infrared 

12,370 

4,412 

1520 

171,735 

2676 

Infrared  AtCack  Weapon  System 

( IAWS )  10,306 

22,506 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

The  USAF  and  USN  must 

be  able  to 

successfully  attack 

small  hard 

fixed  and  mobile  targets  such  as  tanks,  armored  vehicles,  bunkers,  and  small  ships  during  night  and  adverse  weather. 

The  ACM-65  family  of  Maverick  missiles  is  being  expanded  to  fill  this  need.  The  current  deployed  television  model, 

ACM-65  A/B,  provides  an  excellent  daytime  capability  against  tanks  and  other  similar  targets  but  Is  not  suitable  during 
night  or  adverse  weather.  Modular  Infrared  and  laser  guidance  units  and  an  alternative  warhead  are  completing  development 
to  fill  this  need.  Specifically,  the  Air  Force  as  executive  agency  for  the  Maverick  program  is  developing:  (1)  a  laser 
guided  Maverick  for  Marine  Corps  use;  (2)  an  Imaging  Infrared  seeker  and  guidance  unit  for  Air  Force  and  Navy  direct 
attack  missiles;  and  (3)  alternate  warhead  to  expand  the  Maverick  target  spectrum.  The  Imaging  Infrared  seeker  will  also 
be  used  on  the  GBU-15  data  link  weapon.  The  laser  guided  Maverick  and  the  Navy  version  of  the  IR  Maverick  are  funded  by 
the  Navy. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


RDT4E  24,906  5,412  570  222,491 

Procurement  235,201  353,100  468,700  3,563,799  4,620,800 

(U)  The  FY  83  Descriptive  Summary  Included  Alternate  Warhead  and  Aircraft  Integration  projects.  This  work  is  now 
complete. 

(U)  Production  cost  estimates  for  FY  84  and  out  have  Increased  due  to:  (l)a  production  schedule  stretchout  to  assure 
reliability  In  production,  (2)  technical  complexity  and  developmental  design  changes,  and  (3)  fact-of-llfe  escalation 
rate  changes.  FY  83  funding  was  reduced  to  accommodate  a  lower  quantity  and  a  Congressional  cut. 
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Program  Element:  I64608F  Title:  Cloae  Air  Support  Weapon  Systems 

DoD  Mission  Area:  #233  -  Close  Air  Support/Battlef leld  Interdiction  Budget  Activity:  #4  -  Tactical  Programs 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 


Total 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Missile  Procurement 

222,161 

248,900 

349,783 

720,124 

4,137,232 

5,678,200 

Quantity 

200 

900 

2,600 

5,729 

51,235 

60,664 

5.  (U)  RELATED  ACTIVITIES:  The  Trl-Servlce  laser  seeker  developed  under  this  program  Is  belig  used  In  the  Marine  Corps 
Laser  Maverick  missile  program.  The  common  Infrared  6eeker  subassembly  Is  being  developed  for  CBU-15,  the  Air  Force  and 
Navy  versions  of  the  IR  Maverick.  The  Navy  Is  furdlng  both  the  Laser  Maverick  and  their  version  of  the  IR  Maverick.  The 
Navy  currently  plans  to  employ  the  Maverick  with  their  A-4,  A-6,  F/A-18  and  AV-8B.  The  Air  Force  plans  to  employ  the 
lmugli^  Infrared  Maverick  with  A-7,  A-10,  F-4,  F-16,  and  F— ill  aircraft.  The  Imaging  infrared  Maverick  missile  has  also 
been  designated  as  the  primary  antla  nor  weapon  system  to  be  employed  with  the  Low  Altitude  Navigation  Targeting  Infrared 
System  for  Night  (LANTIRN).  Future  Infrared  seeker  developments  for  this  class  of  weapons  are  required  by  the  Office  of 
Secretary  of  Defense  to  maintain  compatibility  with  the  Maverick.  An  example  of  this,  is  the  Army's  work  on  focal  plane 
array  technology  for  the  next  generation  of  infrared  Hellflre  missiles.  The  Hellflre  infrared  seeker  Is  required  to  be 
compatible  with  the  Maverick  missile  thereby  eliminating  duplication  of  effort  by  the  Army  and  Air  Force  In  focal  plane 
array  Infrared  technology. 

6.  (U)  WORK  PERFORMED  BY:  This  program  element  Is  managed  by  the  Aeronautical  Systems  Division,  Wrlght-Patterson  AFB, 

OH.  The  Armament  Division,  Eglln  AFB,  FL  is  the  Responsible  Developmental  Test  Organization  and  the  Air  Force  Test  and 
Evaluation  Center,  Klrtl"  -)  AFB,  NM  serves  as  the  Operational  Test  Agency.  Prime  contractors  are  Hughes  Aircraft  Cor¬ 
poration,  Canoga  Park,  CA,  and  Rockwell  International  Corporation,  Anaheim,  CA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  MORE  THAN  $10  MILLION  IN  FY  1984: 

(U)  Project:  2351  Imaging  Infrared  HR  Kaverrck 

A.  (U)  Project  Description:  This  project  was  established  to  develop  Improved  capability  for  alr-to-surface 
missiles  for  use  against  the  massive  armor  threat  of  the  Warsaw  Pact.  Included  in  this  project  is  completion  of  remaining 
development  work  at  continued  production  of  the  11R  Maverick  missile. 

B .  ( U )  Program  Accomplishments  and  Future  Efforts: 

11)  FY  1982  Accomplishments:  The  Combined  Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and 

Evaluation  Program  war  completed.  Testing  was  conducted  under  the  conditions  at  Eglln  AFP  Florida;  Ft  Riley,  Kansas; 
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Program  Element:  >64608F  Title:  Close  Air  Support  Weapon  Systems 

DoD  Mission  Areal  7233  -  Close  Air  Support/Battlefield  Interdiction  Budget  Activity:  #4  -  Tactical  Programs 

Camp  Drum,  New  York;  Utah  Test  and  Training  Range  and  the  Naval  Weapon_Center  at  China  Lake,  California.  Testing  demon¬ 
strated  the  HR  Maverick  is  effective  with  a  probability  of  kill  oi  under  realistic  operational  conditions.  Based 
on  operational  test  results,  analysis  shows  by  employing  the  I1R  Maverick  there  is  a  ^improvement  in  operational  effec¬ 
tiveness  of  the  A-10  and  i  '  Improvement  In  operational  effectiveness  of  the  P-16  in  close  air  support  and  battlefield 
introduction  scenarios.  The  Under  Secretary  of  Defense  for  Research  and  Engineering  reviewed  the  HR  Maverick  program 
September  1982  leading  to  a  decision  to  start  pilot  production. 

(2)  (U)  FY  1983  Program:  Continue  the  low  rate  IIR  Maverick  production.  The  Request  for  Proposal  for  a 
second  IIR  Maverick  production  source  was  released.  The  SPO  is  planning  to  be  on  contract  by  June  1983.  This  contract 
will  qualify  the  second  source  contractor  to  build  IIR  missiles. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Continue  low  rate  production  of  IIR 
Maverick  missiles.  In  addition,  production  tooling  will  be  increased  to  allow  the  contractor  to  achieve  more  economical 
production  rates.  Qualification  of  the  IIR  Maverick  second  source  will  be  completed. 

(U)  Cost  estimates  were  developed  using  a  grassroots  methodology.  Two  Independent  analyses  validated  these  estimates 
in  June  1982.  A  key  feather  in  cost  reduction  and  control  is  competition  generated  by  the  second  production  contractor 
combined  with  multiyear  procurement. 

(4)  (U)  Program  to  Completion:  IIR  Maverick  production  will  be  ramped  up  to  achieve  an  optimum  rate.  The 
second  source  will  produce  500  missiles  in  a  directed  pilot  production  program  in  FY  85  with  actual  competition  starting 
in  FY  86.  Multiyear  procurement  will  start  in  FY  87  with  the  program  being  completed  in  FY  1990. 

C.  (U)  Major  Milestones: 

Milestones  Date 


(1) 

Defense  Systems  Acquisition  Review  Council  II 

Sep 

76 

(2) 

European  Test  Complete 

Feb 

78 

(3) 

Full  Scale  Development  Initiation 

Oct 

78 

(4) 

Critical  Design  Review 

Jun 

80 

(5) 

Complete  DT&E/IOT&E 

(Feb  82) 

Aug 

82 

(6) 

Milestone  III  Production  Decision 

(3Q  FY  82) 

Sep 

82 

(7) 

Release  Second  Source  RFP 

Oct 

82 

(8) 

Initiate  Second  Source  Contract 

Jun 

83 

(U)  Explanation  of  Milestone  Changes: 

(5)  Testing  slipped  due  to  test  aircraft  availability  problems.  , 

(6)  Production  decision  slip  caused  by  delay  of  test  completion.  ,, 
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Budget  Activity.  Tactical_Programa,_#4 

Program  Element:  #64608.  (Close  Air  Support  Weapons  Systems) 

(U)  Test  and  Evaluation  Data 

1.  (U)  Development  Test  and  Evaluation:  The  imaging  Infrared  (IR)  Maverick  AGM-65D  weapon  system  Is  being  developed 

for  24  hour  operation  to  counter  the  threat  of  an  existing  enemy  force  which  has  the  capability  to  operate  offensively 
at  night  and  under  poor  visibility  conditions.  It  will  provide  enhanced  capability  during  light  fog,  haze,  smog,  and 
dust  because  of  its  longer  wave-lei«th  sensitivity  by  exploiting  the  thermal  signature  of  the  target.  As  a  member  of 
the  Maverick  missile  family,  the  infrared  Maverick  improves  the  “launch  and  leave"  capability  of  the  AGM-65  and  retains 
che  demonstrated  system  reliability,  high  single-pass  kill  probability  and  flexibility  of  employment.  The  infrared 
missile  uses  the  existing  television  missile,  AGM-65A/B,  mounting  provisions. 

(0)  Background  Engineering  Tests 

(U)  General .  The  concept  of  an  imaging  Infrared  guidance  system  was  evaluated  by  the  Night  Owl  studies  in  1970 
and  1971.  From  this  study,  the  Imaging  Infrared  Culdance  and  Control  Sections  were  developed.  Various  designs  have 
been  extensively  tested  from  1973  to  present  time.  The  teat  results  are  In  the  following  paragraphs. 

(U)  Captive  Flight  Tests.  A  captive  test  program  was  flown  during  1974  using  hardware  developed  from  the  studies. 
Targets  for  these  sorties  were  tanks,  vehicles,  ships  and  radar  sites.  The  results  of  the  captive  flight  test  demon¬ 
strated  the  system’s  aim  point  and  tracking  capability.  The  results  quantified  detection  and  lock-on  ranges  as  well 
as  the  atmospheric  effects  on  performance  and  established  the  base  for  design  Improvements.  A  follow-on  captive  flight 
teat  program  was  conducted  in  1975.  The  targets  Included  power  plants,  hangarettes,  and  special  tadar  targets.  Like 
first  captive  tests,  these  tests  were  flown  at  locations  throughout  the  United  States,  including  New  Mexico,  the 
northern  Gulf  Coast  of  Florida,  and  southern  California.  These  tests  further  quantified  detection  and  lock-on  ranges 
and  the  atmospheric  effects  on  performance.  An  Infrared  Countermeasure  Static  Test  was  performed  in  conjunction  with 
the  follow-on  captive  flight  teats.  These  tests  were  performed  by  the  Office  of  the  Test  Director  for  Joint  Service 
Guided  Weapons  Countermeasures  Test  Program  at  White  Sands  Missile  Range.  The  objectives  of  these  tests  were  to 
determine  the  susceptibilities  and  limitations  of  seeker  and  guidance  units  In  a  countermeasures  environment.  The 
static  teat  results  provided  a  data  base  sufficient  to  evaluate  the  missile's  susceptibility  to  countermeasures  for 
future  flight  testa. 
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(U)  Free  Flight  Demonstration.  The  Free  Flight  Advanced  Development  Program  was  conducted  at  Eglln  Air  Force 
Base,  Florida,  from  July  1975  -  December  1975.  The  objectives  of  this  program  were  to: 

Evaluate  the  seeker's  ability  to  maintain  target  lock-on  during  launch  transient. 

Evaluate  the  missile's  tracking  capability  after  launch. 

Evaluate  the  missile's  capability  to  hit  typical  close  air  support  targets. 

Obtain  data  on  seeker/mlsslle  system  performance. 

A  total  of  57  sorties  were  flown  during  this  evaluation.  Four  missile  launches  were  accomplished.  Three  of  the 
four  resulted  In  hits.  Launch  four  missed  the  target  due  to  a  tracker  design  deficiency.  This  problem  has  been 
corrected  by  Incorporation  of  a  digital  centroid  tracker. 

(U)  European  Tower  Tests.  During  February  and  March  1976,  the  Imaging  Infrared  Guidance  units  were  statically 
tested  at  Crafenwohr,  Germany,  In  conjunction  with  the  Army's  Phase  II  Imaging  tests.  A  television  Culdance  unit  was 
used  during  this  test  to  obtain  comparison  data  between  the  guidance  units  during  low  visibility  daylight  conditions. 
The  performance  of  the  Infrared  guidance  unit  was  assessed  qualitatively  against  tactical  close  air  support  targets 
under  European  atmospheric  conditions.  Test  data  obtained  showed  good  correlation  with  Infrared  guidance  unit  data, 
target  signature  data,  meterologlcal  data  and  spectral  transmission  data  from  previous  test  programs.  The  Infrared 
Guidance  and  Control  Section  showed  enhanced  target  detection  over  television  in  degraded  visibility  conditions. 

(U)  Digital  Centroid  and  Terminal  Correlation  Tracker  Demonstration.  In  late  1975,  a  new  tracker  for  Infrared 
Maverick  was  developed.  This  tracker  uses  digital  centroid  tracking  for  long  ranges  and  correlation  tracking  at 
terminal  ranges.  Helicopter  flight  tests  were  conducted  In  February  1976  at  Camp  Pendleton,  California.  The 
purpose  of  using  a  helicopter  test  aircraft  was  to  permit  better  Investigation  and  evaluation  of  the  terminal 
correlation  portion  of  the  guidance  unit  while  simulating  the  trajectory  of  the  missile.  The  objective  of  this 
test  was  to  demonstrate  the  feasibility  of  the  tracker  concept  and  to  obtain  as  much  development  data  as  possible. 
Small  tactical  targets  as  well  as  large  stationary  targets  were  used.  These  tests  were  very  successful  and  verified 
the  engineering  development  tracker  design. 

Applications  Tests.  During  May  and  June  1976,  tests  were  conducted  in  Florida  to  demonstrate  operational 
applications  of  the  Infrared  Maverick  weapons  system.  The  objectives  of  this  evaluation  were  to  demonstrate  the 
autonomous  night  capability  of  the  system  against  large  prebriefed  targets,  to  demonstrate  the  capability  of  Infrared 
Maverick  to  detect  and  attack  targets  during  daylight  hours  when  television  weapons  are  limited  (fog,  haze,  dust, 
limited  contrast),  and  to  demonstrate  capability  against  a  wide  variety  of  tactical  target,  such  as  camouflaged 
vehicles  and  multiple  targets  In  the  f leld-of-view. 
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(U)  Infrared  Maverick  Helicopter  Tracker  Testa.  Teata  of  the  digital  tracker  were  conducted  in  December  1977 
at  Camp  Grayling,  MI  and  In  January  at  Ft  Folk,  LA.  The  tracker  was  mounted  on  a  helicopter.  Taste  at  Camp  Grayling 
were  used  to  verify  and  optimize  the  digital  tracker  and  to  obtain  data  against  targets  In  a  snow  environment.  The 
digital  showed  a  significant  Improvement  over  the  previous  analog  tracker. 

(U)  Phase  I,  Development  Teat  and  Evaluation  Program 

(U)  Infrared  Maverick  Helicopter  Tracker  Engineering  Development  Program.  Phase  I  of  the  tracker  development 
testing  was  conducted  during  July  1979  to  February  1980  as  part  of  the  engineering  development  program.  Testing  was 
conducted  using  an  advanced  development  guidance  unit  and  developmental  tracker  hardware  mounted  on  a  helicopter. 

The  main  objectives  were  to:  (1)  provide  a  teat  bed  for  developing,  refining,  and  evaluating  tracker  software 
algorithms  and  (2)  to  obtain  additional  video  data  for  tracker  software  development  of  Maverick  and  glide  weapons. 

The  following  chart  summarizes  Phase  I  of  helicopter  testing: 

(U)  Phase  I,  Engineering  Development  Helicopter  Tracker  Tests 

DATA  LOCATION  ACCOMPLISHMENTS 

July/August  1979  Dugway  Proving  Grounds  Tanks  and  gunflash  signature  data  In 

hot/dry  climate,  uncluttered  desert 
background 

November  1979/January  1980  Eglln  Air  Force  Base,  FL  Tank  and  gunflash  signatures  In  humid 

climate,  low-medium  clutter 

January  1980  Redstone  Arsenal  T-62  tank  and  T-62  tank  simulator 

signature  comparison,  low  and  high 
thermal  heating,  low-medium  clutter 

February  1980  Ft  Riley,  KS  Armor  and  tank  gunflash  signatures 

in  winter  (snow)  weather,  low-medium 
clutter 

(U)  Phase  II  Development  Test  and  Evaluation  Program 

(U)  Phase  II  Combined  Test  Deacrlptlon.  The  Infrared  Maverick  Full  Scale  Development  model  missile  was  evaluated 
In  a  combined  test  program  conducted  la  accordance  with  Air  Force  Regulation  80-14.  This  program  began  July  1980 
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and  uas  completed  Aug  1982.  It  Involved  the  launch  of  14  missiles  and  Included  115  captive  fllghta.  All  teat  missions 
(captive  and  launch)  were  flown  by  Air  Force  peraonnel.  The  re8ulta  of  these  testa  are: 

(U)  Demonstrated  capability  In  Halted  vlalblllty  and  night  operatlona. 

(U)  Demonstrated  lock-on  and  tracking  capability. 

(U)  Demonstrated  accuracy  and  trajectory  characterlatlca  within  the  specified  launch  envelope. 

(U)  Demonstrated  military  operational  effectiveness. 

(U)  Fourteen  missiles  were  launched  and  115  captive  carry  sorties  were  flown  during  this  test  to  satisfy  primary 
objectives.  Air  Force  evaluation  Is  based  on  conparlson  of  test  results  against  Air  Force  specified  test  parameters 
defined  In  the  Weapon  Systems  Specification.  These  tests  demonstrated  compliance  of  delivered  hardware  with  contractual 
performance  requirements  and  evaluated  missile  capabilities  In  various  day/ night  environments  against  tactical  targets. 
Missile  captive  flights  and  launches  were  supported  with  extensive  computer  simulation  of  each  launch  condition  and 
post  mission  comparison  of  test  results  with  predicted  results.  Special  emphasis  was  placed  on  obtaining  airborne 
and  ground  thermal  measurements  of  each  target/background  scenario.  These  data  were  used  to  characterize  each  scenario 
and  mission  profile  with  respect  to  observed  target/bsckground .  Extensive  atmospheric  weather  measurements  were  made 
during  each  captive-carry  and  free  flight  mission  to  provide  a  data  base  for  evaluating  the  performance  of  the  system 
during  varying  weather  conditions.  An  assessment  of  adverse  weather  capabilities  of  the  infrared  mlBslle  was  based  upon 
data  gathered  at  three  different  test  locations  over  a  wide  spectrum  of  climatic  conditions. 

(U)  Special  emphasis  was  placed  upon  exercising  the  Infrared  system  during  the  winter  months  and  under  realistic 
tactical  employment  conditions.  The  data  gathered  from  captive-carry  and  free-fllght  testing  was  subject  to  the  limita¬ 
tion  Imposed  by  range  and  test  safety  constraints.  Therefore,  a  supplemental  adverse  weather  assessment  Is  planned. 

The  program  will  Involve  tower  testing  of  an  Infrared  missile  over  an  extended  period  of  varying  atmospheric  conditions. 
The  objective  will  be  to  study  and  quantify  the  acquisition  and  lock.-on  performance  of  the  infrared  system. 

( U )  Development  Test  and  Evaluation.  Objectives  and  Results 

\ 

(U)  Development  Teat  and  Evaluation.  Flight  Test  Objectives.  Air  Force  Development  Test  and  Evaluation  objec¬ 
tives  were  satisfied  by  accomplishing  a  combination  of  helicopter,  captlve-f light ,  and  free  flight  (launch)  testing. 

(U)  Helicopter  Test  Results: 

(U)  Demonstrated  terminal  tracking  characteristics  of  the  missile  against  tactical  targets  and  backgrounds  In  a 
broad  spectrum  of  atmospheric  conditions. 
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(U)  Gathered  data  on  tactical  target  algnatures,  characteristics,  and  backgrounds. 

(0)  Demonstrated  tracker  performance. 

(If)  Captive  Flight  Test  Results: 

(U)  Verified  missile,  launcher  and  carrier  aircraft  electrical  and  mechanical  compatibility  in  a  prelaunch 
environment. 

(0)  Demonstrated  weapon  system  ability  to  meet  specification  requirements  in  terns  of  target  acquisition,  opera¬ 
tional  modes,  missile  lock-on  and  tracking  capability  against  targets  at  or  above  the  specified  size  and  temperature 
differential  in  a  variety  of  low  to  high  cluttered  backgrounds. 

(U)  Determined  that  missile  and  subsystem  captive  flight  environment  effect  (temperature,  vibration,  pressure, 
hinldlty,  sun  exposure,  etc.)  did  not  degrade  performance. 

(U)  Demonstrated  successful  missile  video  output  (display). 

(U)  Demonstrated  the  accuracy  of  missile  boreslght  and  missile  slaving. 

(U)  Collected  failure  data  for  support  of  reliability  and  maintainability  analysis. 

(U)  Demonstrated  compatibility  with  the  electromagnetic  environment  of  the  carrier  aircraft. 

(U)  Demonstrated  that  human  performance  factors  in  the  operation  of  the  system  were  accepatable. 

(0)  Free -Flight  Launches: 

(U)  Demonstrated  the  ability  of  the  missile  to  maintain  lock-on  from  launch  to  Impact  during  day  or  night  against 
a  variety  of  specified  targets  in  differing  atmospheric  conditions  and  backgrounds. 

(U)  Verified  and  demonstrated  that  the  system  meets  the  following  requirements: 

(U)  Acoustical  noise  and  vibration 
(U)  Missile  operating  envelopes 
(U)  Tracking  capability 
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(U)  Acquisition  capability 

(U)  Preparation  and  missile  ready  time 

(U)  Probability  of  hit 

In  addition  to  the  flight  test  program,  the  Air  Force  conducted  environmental,  electromagnetic,  reliability,  and  accep¬ 
tance  testing  of  the  Infrared  Maverick  missile. 

(U)  Summary  of  Results.  Development  testing  was  conducted  against  realistic  targets  In  various  backgrounds. 
Specifically,  tanka  and  Armored  Personnel  Carriers  were  attacked  under  dust  and  desert  conditions  at  Utah  Test  aid 
Training  Range,  high  humidity  and  foliage  conditions  at  Eglln  AFB  and  snow  conditions  at  Ft  Drum.  The  testing  demon¬ 
strated  compatibility  with  PAVE  PENNY,  PAVE  TACK  and  Wild  Weasel  acquisition  aids.  Testing  was  conducted  with  A-10, 
F-4E,  P-111,  F-16  and  F-4G  aircraft.  Results  of  these  tests  showed  the  1R  Maverick  met  specification  requirements  and 
demonstrated  required  operational  effectiveness. 

2.  (U)  Background  Operational  Testing 

(U)  Ft  Polk  Evaluation.  An  IR  Maverick  Joint  Operational  Test  and  Evaluation  (JO TAB)  was  conducted  during 
February  1977  on  the  Ft  Polk  Military  Reservation,  Louisiana.  The  Air  Force,  as  Executive  Serlce  by  direction  of  Under 
Secretary  of  Defense  (Research  &  Engineering),  conducted  the  test  jointly  with  the  Army  and  Navy.  The  JOTAE,  managed 
by  the  Air  Force  Teat  and  Evaluation  Center  (AFTEC),  consisted  of  captive-carry  and  simulated  launch  of  advanced  devel- 
o patent  IR  Maverick  guidance  units  against  close  air  support  and  interdiction  scenario  armor  target  arrays.  A-7  and  A-10 
aircraft  provided  by  the  Tactical  Air  Command  (TAC)  were  used  In  an  environment  representative  of  mid-intensity  conflict 
In  Central  Europe.  The  test  of  two  missiles  was  Intended  to  be  a  short-term  effort  to  gather  specific  data  required  to 
address  Identified  uncertainties.  Accordingly,  certain  areas  of  operational  effectiveness,  maintainability,  and  reli¬ 
ability  were  not  addressed.  GCS  maintenance  was  provided  by  the  contractor. 

(U)  Conclusions  from  the  Ft  Polk  JOT&E  Indicated  that:  ■ 

(U)  Valid  targets  can  be  selected  from  a  target  array  containing  substantial  thermal  clutter; 

(U)  Current  tactics,  procedures,  onboard  navigation  systems,  and  visual  battlefield  activity  provide  suf¬ 
ficient  cueing  Information  for  target  area  acquisition  and  target  detection;  and 

(U)  The  IR  Maverick  can  be  effectively  employed  from  single  seat  aircraft. 
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(0)  European  Testing 

(U)  European  Testing.  A  second  operational  teat  program,  the  IR  Tracker  European  Teat  and  Evaluation,  wae  con¬ 
ducted  by  ARTEC  In  Jan-Feb  1978  to  address  Congressional  concerns  on  seeker  deficiencies  In  target  acquisition,  lock- 
on,  and  discrimination  that  surfaced  as  a  result  of  the  JOT&E  and  to  furnish  more  substantive  data  on  the  proposed  cen¬ 
troid  tracker, 

(U)  The  overall  objective  of  this  test  program  was  to  evalute  the  IR  CCS  with  the  digital  centroid/ terminal 
correlation  (DTTC)  tracker  operation  In  European  weather  conditions  with  rerpect  to  the  following: 


(0)  On-Range  Testing. 

(U)  Objective  1.  Assess  aircrew  ability  to  transition  from  navigation  to  the  attack  mode,  given  Initial  Point 
(IP)  departure,  using  forward  air  controller,  PAVE  PENNY,  Inertial  navigation  system,  or  simulated  PAVE  TACK  path¬ 
finder  as  target  area  cueing  aids. 

(U)  Objective  2.  Assess  the  ability  of  the  IR  tracker  system  to  launch  at  a  valid  target,  given  attack  mode. 

(U)  Objective  3.  Assess  the  capability  of  the  IR  tracker  to  maintain  lock  after  launch  to  point  of  minimum 

descent  altitude. 

(U)  Off-Range  Testing. 

(U)  Objective  4.  Assess  the  ability  of  the  IR  tracker  system  to  initially  lock-on,  given  llne-of-slght  to  the 
assigned  target. 

Objective  5.  Assess  the  capability  of  the  IR  tracker  to  maintain  lock  to  minimum  descent  altitude  after 
Initial  rock-on  or  final  relock  after  Inadvertent  breaklock  against  the  assigned  target. 

(0)  Both  On-Range  and  Off-Range  Testing. 

(0)  Objective  6.  Assess  the  survivability  of  the  A-10  and  F-4  during  weapons  delivery. 

(U)  Objective  7.  Assess  the  effects  of  inadvertent  IR  countermeasures  on  system  effectiveness. 

(U)  Objective  8.  Compare  thermal  Image  appearance  and  thermal  measurements  of  various  vehicle  targets. 

(U)  Since  both  of  the  DCTC  trackers  used  In  the  test  were  hand-built  advanced  development  models,  and  were 
entirely  maintained  by  the  contractor,  no  suitability  objectives  were  addressed. 
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(U)  The  entire  test  was  conducted  In  West  Germany  with  TAC  A-10  aircraft  and  aircrews  and  US  Air  Forces  In  Europe 
(USAFE)  P-4  aircraft  and  aircrews  operating  out  of  Ramsteln  Air  Base  to  the  Baumholder  Military  Training  Area. 

(U)  European  Test  Results 

(U)  Reinforced  the  JOT&E  results. 

(U)  Demonstrated  that  the  IR  seeker,  employed  as  the  guidance  medium  for  CBU-15  and  Walleye  weapons,  Is  tactically 
feasible  under  both  day  and  night  conditions,  and  offers  significant  enhancement  of  the  tactical  performance  of  both 
weapons . 

(U)  Initial  Operational  Test  and  Evaluation 

(U)  Initial  Operational  Teat  and  Evaluation  Description.  Initial  operational  test  and  evaluation  (IOT&E)  of  IR 
Maverick.  IOT&E  as  originally  planned  was  completed  on  26  August  1982.  The  IOT&E  was  managed  by  AFTEC,  with  partici¬ 
pation  of  TAC,  Air  Force  Logistics  Command  (AFLC),  Air  Weather  Service  (AWS),  Air  Training  Command  (ATC)  and  US  Army. 
Test  Missiles  were  full  scale  engineering  development  hardware.  /IOT&E  accumulated  291  captive  carry  hours  on  the  A-10, 
F-16,  F-4C,  F-4E,  and  F-1UF  aircraft.  Twelve  launches  were  performed  during  testing  at  Ft  Riley,  Kansas;  Eglln  AFB, 
Florida;  Ft  Drum,  New  York;  China  Lake,  California;  and  the  Utah  Teat  and  Training  Range. 

(U)  These  critical  Issues  were  addressed  during  IOT&E: 

(U)  The  adverse  weather  capability  of  the  IR  Maverick  weapon  system. 

(U)  The  Integration  of  the  missile  system  with  the  aircraft  and  aircraft  target  acquisition  aids  to  provide  a 
weapon  system  of  high  utility  In  target  acquisition  and  target  handover  from  acquisition  aids  to  the  missile  system. 

(U)  Validation  of  general  Maverick  missile  launch  condition  flexibility,  launch  standoff  range  capability,  and 
missile  performance  with  the  IR  guidance  and  control  section. 

(U)  Validation  of  visual  day/ night  single  seat  attack  capability. 

(U)  Validation  of  the  use  of  PAVE  PENNY  cueing  for  day/ night  single  seat  attack  In  visibility  conditions  beyond 
the  visual  target  acquisition  range  of  the  pilot. 

(U)  Validation  of  use  with  PAVE  PENNY,  PAVE  TACK  and  Wild  Weasel  acquisition  aids. 

(U)  The  operational  suitability  of  the  IR  Maverick. 
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(U)  IQT&E  Preliminary  Results: 

(U)  A  formal  test  report  will  be  published  In  late  1982,  but  the  following  preliminary  evaluations  are  available: 

(U)  The  1R  Maverick  proved  more  capable  In  adverse  weather  than  present  electro-optical  systems. 

(U)  The  IR  Maverick  is  interoperable  and  compatible  with  all  aircraft  and  systems  tested. 

(U)  The  missile  provides  a  night  attack  capability  not  currently  available  and  a  greatly  Increased  standoff 
capability  both  day  and  night. 

(U)  The  IR  Maverick  proved  effective  on  single  seat  aircraft  both  day  and  night. 

(U)  PAVE  PENNY  cueing  was  effective  both  day  and  night. 

(U)  PAVE  TACK  and  Wild  Weasel  acquisition  systems  were  highly  effective  with  the  IR  Maverick. 

/ 

(U)  Performance  of  the  IR  Maverick  was  below  established  thresholds  In  all  major  areas  of  operational  suitability. 
( U )  Future  Testing . 

(U)  A  rellablllty/malntalnablllty  validation  program  (RMVP)  will  be  conducted  November  1982  through  February  1983. 
The  RMVP  will  accumulate  another  100  captive  carry  hours  to  assess  any  Improvement  In  operational  suitability  perform¬ 
ance  . 

(U)  An  FOT&E,  still  to  be  finalized,  will  be  conducted  late  In  FY84. 

(U)  Teat  Reports  Published: 

(U)  HR  Maverick  JOTSE  Report,  Jul  77;  Confidential. 

(U)  HR  Tracker  European  Test  and  Evaluation  Final  Report,  Sep  78;  Confidential. 

(U)  Countermeasure  Static  Field  Testing  of  the  IR  Maverick  Seeker,  2  Jun  81;  Confidential. 

(U)  IR  Maverick  Seeker  Development  Test  and  Evaluation  Electro-Optical  Countermeasures  Field  Testily,  29  Apr  82; 
Confidential . 


Budget  Activity;  Tactical  Programs,  #4 

Program  Element:  #64608,  (Close  Air  Support  Weapona  Systems) 

3.  (U)  The  IR  Maverick  alaslle  has  demonstrated  the  following  aajor  perforaance  characteristics.  Results  are  based 

on  all  DT&E  aid  10T&E  testing. 


Approved 

Program 


Demonstrated 

Perforaance 


Current 

Estimate 


Max  laws  Launch  Range  (ft) 
Accuracy  (probability  of  hit) 
Missile  Mission  Reliability 
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Program  Element :  1646 1 4P 

DOD  Mission  Area:  #223  Interdlctlon/Naval  Strike 


Title:  Medium  Range  Alr-to-Surface  Mlaglle 
Budget  Activity:  #4  Tactical  Programs 


1.  (U)  RESOURCES  ($  In  thousands): 

Project 

Number  Title 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 


47,053  42,682  21,901 


13,410 


8,537 


147,583 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Force  and  the  Office  of  the  Secretary  of  Defense 

agree  that  there  is  a  need  for  an  air-launched  conventional  standoff  olBsile  capable  of  being  employed  against 
tactical  targets  by  aircraft  of  the  Strategic  Air  Command  and  the  Tactical  Air  Forces.  This  standoff  missile  Is  needed 
to  destroy  well  protected,  high  value  targets  rapidly  while  minimizing  the  exposure  of  launch  aircraft  to  the  massive 
quantity  of  current  and  projected  enemy  lethal  air  defense  systems.  Air  Force  analysis  concluded  that  the  optimum 
solution  to  this  need,  based  on  range,  payload,  survivability,  growth  potential  and  technical  risk  assessment,  would 
be  met  by  a  subsonic,  low  flying  cruise  missile  system. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  (S  In  thousands): 

RUT6E  48,916  42,682  23,045 

Procurement  000 


23,197 

0 


151,840 

0 


-  RDT&E 

—  S1.8M  reprogrammed  in  FY  1982  and  revised  Inflation  Indices 

-  Procurement 

Procurement  not  funded  in  FY  1983  Descriptive  Summary.  Current  program  Initiates  procurement  In  FY  1986 
4.  (U)  OTHER  APPROPRIATIONS  (S  In  thousands): 


Total 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Missile  Procurement 

Actus  1 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Funds 

0 

0 

0 

0 

TBD 

TBD 

Quant  1 1  ies 

0 

0 

0 

0 
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TBD 

TBD 

Program  Element:  lib1 614F 

DOD  Mission  Area:  #223  Interdiction/Naval  Strike 


Title:  Medium  Range  Alr-to-Surface  Missile 
Budget  Activity:  #4  -  Tactical  Programs 


5.  < VJ )  RELATED  ACTIVITIES:  This  development  Is  supported  by  related  developments  In  the  Sea  Launched  Cruise  Missile 

(PE  64367N),  Air  Launched  Cruise  Missile  (PE  6436 IF)  and  the  Ground  Launched  Cruise  Missile  (PE  64362F)  programs.  The 
Tomahawk  airframe,  navigation,  guidance  and  mission  planning  systems  were  developed  under  these  program  elements. 
Additionally,  the  Midcourse  Guidance  Demonstration  Project  under  PE  63601F,  Conventional  Weapons  Technology  Is  employing 
Tomahawk  to  flight  test  new  lower  cost  guidance  concepts  which  will  be  applied  to  the  Medium  Range  Alr-to-Surface  Missile. 
The  Navy  portion  of  this  development  effort  has  been  conducted  under  PE  63369N.  Candidate  submunitions  for  the  Medium 
Range  Alr-to-Surface  Missile  are  also  being  tested  under  the  Office  of  the  Secretary  of  Defense  Foreign  Weapons  Evaluation 
program,  PE  651 1  ID. 

(U)  WORKED  PERFORMED  BY :  The  airframe  for  the  Medium  Range  Alr-to-Surface  Missile  la  manufactured  by  the  General 
Dynamics  Corporation,  Convalr  Division,  San  Diego,  California,  and  the  guidance  system  Integrator  la  McDonnell  Douglas, 
Astronautics  Division,  St  Louis,  Mlsso  1  rl .  The  missile  turbojet  engine  is  produced  by  Teledyne  Continental  Aircraft 
Engines,  Toledo,  Ohio.  Inertial  Navigation  System  components  are  being  developed  by  Slnger-Kearfott ,  Little  Falls, 

New  Jersey,  and  Litton  Industries,  Woodland  Hills,  California.  Major  development  agencies  for  the  missile  are  the  Air 
Force's  Armament  Division,  Eglln  AF8 ,  Florida  and  the  Naval  Weapons  Center,  China  Lake,  California.  A  number  of  other 
commercial  and  governmental  agencies  will  be  Involved  In  subsystem  design,  development  and  testing  as  the  development 
progresses. 

7.  (U)  PROJECT'S  LESS  THAN  $10  MILLION  IN  FT  1984:  Not  Applicable 
H.  (U)  MRA.SM  (SINGLE  PROJECT  OVER  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  The  Medium  Range  Alr-to-Surface  Missile  program  was  initiated  as  a  joint  Be.vlt.  ;  i 
gram  In  FY  1479  at  Congressional  direction  to  develop  a  weapon  system  to  meet  the  Air  Force  and  Navy  requl  t  emeu!  .  • 
standoff  attack  of  high  value  targets.  The  Air  Force  version  of  the  Medium  Range  A!  r-to-Surface  Missile.  Ai.“  :  *■ 

the  primary  mission  of  airfield  attack.  For  ‘  Is  purpose.  It  Is  fitted  with  a  dispenser  warhead  section  wM  ■ 
specialized  runway  cratering  submunltlons.  Primary  Air  Force  launch  aircraft  for  the  Medium  Ra.ge  A I  r . 

Missile  will  be  Strategic  Air  Command  B-52C  bombers  and  secondary  launch  alrcratt  will  be  F-lb  tighten  • 

Air  Forces. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Preliminary  and  Critical  Design  Reviews  ut  the  “■  «  .  . 

Missile  were  completed.  Initiated  Integration  studies  of  the  Medium  Range  A1  r-to-Sut  t .. 
craft.  Continued  development  and  testing  of  the  Boosted  Kinetic  Fnergv  Penetrate!  ■ .„t  . 

8ubmunlt  Ions  and  associated  dispenser.  Tactical  Airfield  Attack  Munition  dev.  t  .  . 

technical  difficulties.  Submunition  down-selection  was  rescheduled  for  FY  |v. 


Program  Element :  I64614F 

DOD  Mission  Area:  #223  Interdiction/Naval  Strike 


Title:  Medium  Range  Alr-to-Surface  Missile 
Budget  Activity:  <4  -  Tactical  Programs 


(2)  (U)  FY  1983  Program:  Complete  system  integration  of  tlie  Air  Force  version  of  the  Medium  Range  Alr-to- 

Surface  Missile.  Continue  Integration  studies  of  the  Medium  Range  Alr-to-Surface  Missile  with  the  B-52C  aircraft 
and  weapon  delivery  systems.  Down-select  to  one  runway  cratering  submunition  and  Initiate  Full  Scale  Development 
of  the  selected  submunition.  The  first  AGM-109H  Full  Scale  Development  teat  vehicles  will  be  delivered. 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  FY  1984  funds  will  be  used  to  Initiate 

the  flight  test  program  for  the  Medium  Range  Alr-to-Surface  Missile.  A  combined  Development  Test  and  Evaluation  and 
Initial  Operational  Test  and  Evaluation  will  be  conducted.  Inertial  Senaor  Assembly  source  selection  will  be  conducted 
and  guidance  subsystem  flight  tests  completed.  Missile  and  engine  qualification  testing  will  also  be  conducted.  Progra 
costs  are  based  on  an  Air  Force  Systems  Command  Will  Cost  estimate  using  other  Tomahawk  development,  test  and  evaluation 
programs  as  a  baseline. 


(4)  (U)  Program  to  Completion:  Complete  Development  Test  and  Evaluation  and  Initial  Operational  Test  and 

Evaluation  leading  to  approval  for  service  use  of  the  AGM-109H  and  production  decision. 


C.  (u)  Major  Milestones: 

Milestones 


Date 


A.  Initiate  Joint  Full  Scale  Engineering  Development 

B.  Air  Vehicle  Critical  Design  Review 

C.  Submunltlon  Selection 

D.  First  Development  of  Test  and  Evaluation  Flight 

E.  Complete  Development  Test  and  Evaluation 

F.  Production  Approval 

G.  Limited  Operational  Capability 

*  Date  presented  In  Fiscal  Year  1983  Descriptive  Summaries 


July  1980 
September  1982 
January  1983 
January  1984 
December  1984 

(December  1984)*  March  1985 

September  1988 


(U)  EXPLANATION  OF  MILESTONE  CHANGES 

F.  Production  Approval  of  the  Medium  Range  Alr-to-Surface  Missile,  AGM-109H,  has  slipped  because  of 
program  delays  caused  by  Inadequate  Navy  funding. 
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Teat  and  Evaluation  Data 


1.  (U)  Development  Teat  and  Evaluation:  The  Medium  Range  Alr-to-Surfaca  Mlaalle  (MIASM)  teat  program  la  being 

managed  by  the  Joint  Cruise  Missiles  Project  Office.  The  Air  Force  version  of  MKASM  Is  the  ACM-109H  variant  of 
the  TOMAHAWK  Missile.  Ceneral  Dynamics,  San  Diego,  California,  is  the  prime  Integrating  contractor. 

(U)  MRASM  development  testing  of  che  TOMAHAWK  mlaalle  will  Incorporate  teat  results  from  the  Sea  Launched  Cruise 
Missile  (SLCM),  the  ACM- 109  Air  Launched  Cruise  Missile  (ALCM)  and  Ground  Launched  Cruise  Missile  (GLCM)  programs  to 
reduce  MRASM  test  requirements.  ALCM  (AGM-109),  GLCM,  and  SLCM  are  all  variants  of  the  basic  TOMAHAWK  design. 

(If)  A  number  of  AGM-109  teats  and  demonstrations  have  been  conducted  to  date  which  directly  relate  to  the  develop¬ 
ment  of  the  Air  Force  version  of  the  MRASM  weapon  system.  These  efforts  Include  extensive  Development  Test  and  Evalua¬ 
tion  efforts  in  conjunction  with  the  SLCM  program.  The  AGM-109  also  participated  In  the  competitive  flyoff  phase  of 
the  Air  Launched  Cruise  Missile  competition  during  which  it  was  launched  from  a  modified  B-52C.  The  ALCM  flight  test 
program  began  in  April  1979  with  B-S2  flutter  and  Jettison  tests.  Actual  AGM-109  flight  testing  was  conducted  from 
July  1979  through  February  1980.  This  AGM-109  test  program  conalsted  of  B-52  performance  evaluations  with  captive 
carry  testing,  ten  live  flights,  reliability  and  maintainability/ demonstrations,  mid-air  recovery  and  survivability 
and  vulnerability  testing. 

(U)  Through  October  1982  a  total  of  93  A/BCM-109  TOMAHAWK  flight  test  missions  had  been  accomplished  of  which  40 
were  launched  from  aircraft  (both  Air  Force  B-52G  and  Navy  A-6).  These  missions  provided  generic  cruise  missile  data 
applicable  to  MRASM  development  in  the  areas  of  engine  performance,  airframe  stability  and  control,  navigation/guidance 
and  missile  performance. 

(U)  A  most  significant  test  adlestone  was  the  May  1978  AGM-109  mission  which  demonstrated  the  feasibility  of 
using  the  TOMAHAWK/Tactical  Airfield  Attack  Munition  dispenser  combination  to  attack  runway  targets.  This 
mission,  launched  from  an  A-6  aircraft  and  flown  over  realistic  operational  ranges,  actually  delivered  dummy  runway 
cratering  submunitions.  Ten  of  the  twelve  submunitions  dispensed  Impacted  on  the  runway  target  (Michael  Army 
Airfield,  Dugway  Proving  Ground,  Utah). 

(U)  A  September  1981  conventional  land-attack  Tomahawk  flight,  lsunched  from  an  A-6,  demonstrated  the  capability 
of  the  system  to  perform  accurate  Digital  Scene  Matching  Area  Correlator  (DSMAC)  updates  at  night.  Specified  target 
accuracy  (CEP)  requirements  were  met  on  all  target  passes. 
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Budget  Activity:  Tactical  Programs,  #4 

Program  Eleaent:  I64614F  Medlua  Range  Alr-to-Surface  Missile  (MRASM) 

(U)  The  Air  Force  veralon  of  the  Medlua  Range  Alr-to-Surface  Missile,  the  AGM-109H,  la  eapected  to  fly  for  the 
flrat  tlae  during  flacal  year  19S4.  A  coablned  Developaent  Teat  and  Evaluatlon/Inltlal  Operational  Teat  and  Evaluation 
(DT&E/IOT&E)  will  be  conducted  during  the  period  froa  aecond  quarter  flacal  year  1984  through  flrat  quarter  flacal 
year  1985.  Follow-on  Teat  and  Evaluation  (FOT&E)  will  continue  through  aid  flacal  year  1985.  The  Air  Force  Flight 
Teat  Center  la  the  developaent  teat  agency  and  the  Air  Force  Teat  and  Evaluation  Center  la  the  operational  teat  agency. 
f  Moat  of  the  developaental  flight  teatlng  will  be  conducted  at  the  Utah  Teat  and  Training  Range. 

(U)  Specific  developaent  teat  and  evaluation  objectlvea  Include  verifying  vehicle  performance,  atablllty  and 
control  and  propulalon  aa  well  aa  teralnal  effectlveneaa  of  the  runway  cratering  aubaunltlon.  Syatea  effectlveneaa 
in  accomplishing  the  mission  will  be  evaluated  to  Include  launch,  navigation,  target  acqulaltlon,  munition*  dlapenalng 
and  pattern  effectiveness.  Envlronnental  testing,  to  include  adverse  weather  testa  In  the  dlaatlc  hanger  at  Eglln 
Air  Force  Base,  Florida,  will  also  be  conducted. 

2.  (U)  Operational  Test  and  Evaluation  (OT&E):  The  Air  Force  Teat  and  Evaluation  Center  (AFT EC)  will  manage  the 

operational  teatlng  of  the  Air  Force's  variant  of  the  ACM- 109  Toaahawk  cruise  alsslle,  the  AGM-109H.  Personnel  froa 
Strategic  Air  Coanand  (SAC),  Tactical  Air  Coaaand  (TAC),  Air  Force  Logistics  Coaaand  (AFLC),  and  Air  Training 
Coaaand  (ATC)  will  serve  with  AFTEC  representatives  on  the  OT&E  teat  team.  The  Air  Force  coablned  DT&E/IOT&E  and 
dedicated  IOT&E  testing  are  tentatively  scheduled  to  begin  in  January  1984  and  will  continue  through  the  first 
I  quarter  of  FY  85.  Test  missions  will  be  staged  froa  Edwards  AFB',  California,  using  the  Utah  Test  and  Training 

Range  and  the  Tonopah  Range.  The  AFTEC  managed  Initial  phase  of  Air  Force  FOT&E  will  be  conducted  following  the 
production  decision  during  FY  85. 
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n  1984  RDT4E  DESCRIPTIVE  SUHHARY 


Program  Element  t  #64770?  1/ 

DOD  Hlaelon  Area:  <217  -  Land  Warfare  Surveillance  6  Reconnalaaance 


Title:  Joint  Surveillance  and  Target  Attack 
Radar  System  (Joint  STARS) 

Budge t  Activity:  <4  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  (S  In  Thousands) 

Project  FY  1982 

Number  Title  Actual 

TOTAL  POR  PROGRAM  ELEMENT  27,392 

2814  Joint  STARS  Radar/Flre  Control 

2727  Joint  STARS  Interfaces 


PY  1983 
Estimate 

PY  1984 
Estimate 

PY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

29,328 

90,534 

86,386 

TBD 

TBD 

25,628 

77,534 

76,386 

T5D 

TBD 

3,700 

13,000 

10,000 

TBD 

TBD 

2.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AMD  MISSION  NEED:  A  critical  need  exists  for  an  effective  new  capability  to  delay, 

disrupt,  and  destroy  second  echelon  Warsaw  Pact  armored  forces  to  hamper  their  use  In  breakthrough  of  Allied  position:. 
Also,  there  is  a  critical  need  for  a  rapidly  deployable,  effective  air-to-ground  attack  capability  for  use  In  less 
Intense  conflicts  In  contingency  areas.  To  meet  these  needs,  the  Department  of  Defense  Initiated  several  joint  Army/ Air 
Porce  programs  to  Improve  our  capability  to  Interdict  the  enemy  second  echelon  forces.  J STARS  Is  one  of  these  programs. 


(U)  JSTARS  technology  maturity  was  demonstrated  as  part  of  the  Assault  Breaker  concept  demonstration  with  the  PAVE  MOVER 
as  the  airborne  radar  sensor.  The  airborne  PAVE  MOVER  Engagement  System  is  the  nerve  center  of  the  Assault  Breaker  con¬ 
cept.  The  PAVE  MOVER  Engagement  System  is  a  closed  loop  system  for  real  time  detection,  tracking,  and  attack  of  second 
echelon  forces.  Utlllxlng  Moving  Target  Indicator  and  Synthetic  Aperture  Radar  techniques,  the  PAVE  MOVER  radar  can 
detect  and  track  second  echelon  enemy  forces.  Via  Its  control  Interfaces,  the  PAVE  MOVER  Engagement  System  Integrates 
accurate  attack  of  those  forces  by  providing  guidance  updates  to  standoff  missiles  and  by  cue-vectoring  attack  aircraft 
against  the  enemy  targets. 

(U)  The  PAVE  MOVER  Engagement  System  has  now  been  merged  with  the  Army  Battlefield  Data  System,  Program  Element  64770A, 
Into  the  OSD-directed  Joint  Surveillance  and  Target  Attack  Radar  System  (Joint  STARS)  joint  program,  with  Air  Porce  as  the 
lead  executive  Service. 


3.  <U)  COMPARISON  WITH  PY  1983  DESCRIPTIVE  SUMMARY: 

RDT&E  24,009  29,328  76,379  230,920  360,636 

PY  1983  estimates  were  made  before  OSD-dlrectlon  to  create  the  Army /Air  Porce  Joint  Surveillance  and  Target  Attack 
Radar  System  (Joint  STARS). 

1/  Previously  known  as  PE  64616P,  "PAVE  MOVER  Engagement  System". 
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Program  Element:  I64770F 

DOD  Mission  Area:  #217  -  Land  Warfare  Surveillance  6  Reconnaissance 


Title;  Joint  Surveillance  and  Target  Attack 
Radar  System  (Joint  STARS) 

Budget  Activity:  W  -  Tactical  Programs 


4.  (0)  OTHER  APPROPRIATION  PUMPS :  ($  In  Thousands) 

FY  1982 
Actual 


PY  1983  FY  1984  FY  1985 
Estimate  Estimate  Estimate 


Total 

Additional  Estimated 

To  Completion  Cost 


Procurement,  PE  27581F 


B  ~ 

3010 

0 

0 

0 

0 

TBD 

TBD 

3080 

0 

0 

0 

10,136 

TBD 

TBD 

5.  related  ACTIVITIES:  There  Is  no  other  system  planned  to  provide  fixed  and  moving  target  detection,  aurvelllance, 

and  tracking  as  well  as  closed-loop  real  time  guldance/cue-vectorlng  of  at tack_plat forms  against  second  echelon  armor. 
Currently,  this  mission  is  performed j ,  _  The  Joint  STARS  system  will  be  the  only 

DOD  system  able  to  direct  attack  aircraft  or  standoff  missiles  against  moving  ground  targets  from  standoff  ranges  In 
real  time. 


(U)  Program  Element  63747F,  PAVE  MOVER,  (now  63770F)  has  developed  the  advanced  development  model  PAVE  MOVER  radars. 
Continuing  efforts  within  che  program  element  are  directed  toward  advanced  development  of  Improved  electronic  counter 
countermeasure  techniques  and  target  discrimination  techniques  for  transition  Into  the  Full  Scale  Engineering  Development 
program  conducted  within  Program  Element  647 70F. 

(If)  The  Conventional  Standoff  Weapon  (PE  64606F)  has  been  merged  with  the  Army  Corps  Support  Weapon  System  (PE  64324A) 
Into  the  Joint  Tactical  Missile  System  (JTACMS)  program.  This  program,  to  enter  Full  Scale  Development  in  FY  1983,  will 
develop  a  modular  missile  system  capable  of  delivering  conventional  warheads  from  standoff  ranges  using  ground  and  air¬ 
borne  platforms.  Equipped,  through  a  Pre-Planned  Product  Improvement  program,  with  appropriate  antiarmor  submunitions, 
the  Conventional  Standoff  Weapon  will  provide  the  standoff  missile  element  of  the  Assault  Breaker  concept  for  application 
with  the  Joint  STARS  radar. 


6.  (0)  WORK  PERFORMED  BY:  The  Air  Force  la  lead  Service  for  the  Joint  Surveillance  and  Target  Attack  Radar  System 

(Joint  STARS).  The  Joint  STARS  Joint  Program  Office  la  at  Air  Force  Systems  Casnand's  Electronic  Systems  Division, 
Hanacom  AFB,  HA,  where  an  Integrated  Army  and  Air  Force  program  office  will  guide  the  Full  Scale  Development.  A  detach¬ 
ment  of  the  Joint  Program  Office  will  operate  from  Ft  Monmouth,  NJ.  The  MITRE  Corporation,  Bedford,  MA,  assists  the 
Joint  Program  Office  In  overall  concept  studies,  test  planning  and  evaluation  of  demonstrated  results,  preparation  of 
technical  specifications,  and  technical  analyses.  Independent  test  and  evaluation  will  be  under  the  direction  of  the 
Air  Force  Test  and  Evaluation  Center  and  the  Army  Operational  Test  and  Evaluation  Agency. 

(U)  The  advanced  development  model  PAVE  MOVER  radars  were  developed  under  Program  Element  63747F  by  Air  Force  Systems 
Command  at  the  Rome  Air  Development  Center,  Crlfflsa  AFB,  NY.  The  contractors  for  the  two  advanced  developamnt  model 
radars  are  Hughes  Aircraft,  El  Segundo,  CA,  and  Grumman  Aircraft,  Bethpage,  NY,  teamed  with  Norden  Systems,  Norwalk, 

CT.  Contractors  for  the  Full  Scale  Development  for  Joint  STARS  will  be  chosen  through  competitive  source  selection. 


Prograa  Element:  F64770F 

DOD  Mission  Ares:  #217 -  Land  Warfare  Surveillance  &  Reconnaissance 


7.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  198A :  Not  Applicable. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984 i 

(U)  Project:  Joint  STARS  Radar/Fire  Control,  #2814 

A.  Project  Description:  This  project  provides  Full  Scale  Development  of  the  Jolnt_Survelllance  and  Target 

Attack  Radar  System  (Joint  STARS)  directed  by  OSD  as  a  joint  Amy/ Air  Force  prograa  to  aeet  an  _  ^  IOC  for  an  airborne 

wide-area  moving  target  indicating  (MT1)  surveillance  capability,  with  preplanned  product  Improvement" to  Incorporate  med- 
lua  resolution  fixed  target  Imagery  and  real-time  weapon  guidance  against  ground  movers  at  standoff  ranges  to  and  In  the 
enemy  second  echelon.  OSD  has  designated  the  OV-1  and  TR-1  as  primary  platforms,  with  provision  for  707-slte  platforms 
where  needed  for  Rapid  Deployment  Joint  Task  Force  (RDJTF)  and  contingency  Command,  Control  and  Communications  (C^) 
purposes.  All  Joint  STARS  platforms  will  use  data  links  to  transmit,  in  real  time,  target  Information  to  a  set  of 
ground  stations  located  throughout  the  Army  and  Air  Force  command  echelons  from  brigade  through  theater  levels.  The 
target  engagement  capabilities  of  the  Joint  STARS  system  are  baaed  on  technology  demonstrated  by  the  PAVE  MOVER  part  of 
the  Assault  Breaker  technology  demonstrations  and  Include  cue  vectoring  of  low  altitude  aircraft  and  relative  guidance 

of  standoff  alr-to-surface  and  surface-tosurface  missiles.  This  project  will  focus  on  developing  the  Joint  STARS  air¬ 
borne  radar,  signal  proceasors,  controls  and  displays  needed  for  a  core  capability  of  wide-area  MTI  surveillance,  with 
planned  growth  to  full  end-to-end  capability  to  detect,  track,  and  control  the  attack  of  ground  movers  in  real  time. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  PAVE  MOVER  radars  have  been  evaluated  In  the  Assault  Breaker  End-to-End 

Technology  Demonstration  as  part  of  a  joint  Army/Air  Force/Defense  Advanced  Research  Projects  Agency  effort  at  White 
Sands  Missile  Range,  NM.  The  demonstration  used  PAVE  MOVER  airborne  radars  and  ground  processing  stations  to  (1)  guide 
standoff  surface-to-surface  missiles  targeted  against  moving  armored  targets  and  (2)  cue  vector  a  low  altitude  penetrating 
F-4  aircraft.  Concept  definition  studies  and  platform  survivability  studies  were  completed. 

The  advanced  development  model  PAVE  MOVER  radars  proved  capable  of  detecting  and  tracking  moving  ground  vehicles 
1^-  _  of  the  aircraft.  The  PAVEMOVER 

radars  can  also  provide  a  small  area  ^  spot  fixed  target  Image  mode  having  a 

resolution  for  the  detection/track  of  Btopped  vehicles. 

To  provide  precision  weapons  guidance,  the  PAVE  MOVER  Engagement  System  uses  Its  narrow  beam  radar  capability  to 
ensure  accurate  guidance  commands  to  standoff  missiles  and  attacking  aircraft.  This  Is  accomplished  by  providing  final 
attack  guidance  relative  to  target  location  by  positioning  both  the  attack  platform  and  the  target  In  the  same  radar 
narrow  beam.  Total  system  strike  accuracy  (Including  target  location,  weapon  location,  and  guidance  and  control  errors) 
using  the  PAVE  MOVER  relative  guidance  Is  designed  for  ”  “I 

(2)  (U)  FY  1983  Program:  The  Joint  STARS  advanced  development  airborne  radars  and  ground  processing  stations 
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Title:  Joint  Surveillance  and  Target  Attack 
Radar  System  (Joint  STARS) 

Budget  Activity:  #4  -  Tactical  Programs 
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Program  Element:  I64770F 

DOD  Mission  Ares:  #217  -  Land  Warfare  Surveillance  &  Reconnaissance 


Title:  Joint  Surveillance  and  Target  Attack 
Rader  System  (Joint  STARS) 

Budget  Activity:  #4  -  Tactical  Programs 


continue  to  be  evaluated  at  White  Sands.  The  radars  have  recently  demonstrated  true  multi-mode  capability,  through  which 
wide-area  MT1  surveillance  and  high-resolution  Synthetic  Aperture  Radar  Imagery  functions  are  Interleaved  in  near-real 
time.  Survivability  studies  are  being  expanded  to  examine  total  system  survivability,  including  data  links  and  ground 
stations.  Studies  are  being  done  to  examine  the  feasibility  of  installation  of  the  Joint  STARS  radar  into  a  variety  of 
airborne  platforms.  The  Joint  Statement  of  Operational  Requirements  la  being  refined,  and  the  system  specification  based 
on  those  requirements  la  being  finalised.  An  acquisition  strategy  has  been  developed.  The  Full  Scale  Development  Request 
for  Proposals  will  be  released,  a  competitive  source  selection  held,  and  the  contract  will  be  awarded. 

(3)  (U)  FT  1984  Planned  Program  and  Baala  for  FY  1984  RDT&B  Request :  Funds  are  requested  for  the  first  full 
year  of  Full  Scale  Development.  Preliminary  design  review  for  the  airborne  radar  system  will  be  conducted,  and  studies 
of  Integrated  logistics  support,  training,  basing,  and  total  system  performance  will  be  done.  Brassboard  subsystems 
will  be  developed  and  tested,  and  production  plans  will  be  made.  The  Full  Scale  Development  program  will  Integrate  the 
radar  Into  appropriate  airframes  that  provide  cost-effective  solutions  to  problems  of  (1)  sufficient  space  for  on  board 
radar  processing  and  weapons  control /command  and  control  Interfaces;  (2)  long  on-statlon  loiter  time;  (3)  rapid  deployment 
capability;  (4)  capability  to  operate  at  reasonably  high  standoff  altitude  to  minimize  terrain  radar  shadowing;  and  (5) 
responsive  support  to  the  combat  commanders  who  must  fight  the  alr/land  battle. 

(4)  (U)  Program  to  Completion:  The  Joint  STARS  program  will  complete  Full  Scale  Development  for  the  proper 
mix  of  airborne  platforms  and  ground  stations.  In  a  time-phased  manner  to  provide  the  earliest  possible  IOC  for  KTI/FT1 
Surveillance  capability  with  preplanned  enhancements  to  achieve  weapons  guidance  capability.  Critical  Design  Reviews, 
Development  and  Initial  Operational  Test  and  Evaluation,  and  Production  Readiness  Reviews  will  occur,  and  production  of 
hardware  will  be  completed.  Follow-on  Operational  Test  and  Evaluation  will  be  conducted  on  actual  production  equipment. 


C.  Major  Milestones: 

Milestones 

(1)  (U)  Release  of  Full  Scale  Development  Request  for  Proposal 

(2)  (U)  Contract  Award  for  Full  Scale  Development 

(3)  Initial  Operational  Capability 


Date 


2Q  FT  1983 
4Q  FY  1983_ 


9.  (U)  PROJECT  OVER  $10  HILUQH  IN  FY  1984: 

(U)  Project:  Joint  STARS  Interfaces.  #2727 

A.  (U)  Project  Description:  Coupled  with  Project  #2814,  this  project  provides  Full  Scale  Development  of  the 
Joint  Surveillance  and  Target  Attack  Radar  System  (Joint  STARS).  This  project '  focuses  on  the  Interfaces  critical  to 
ayatem  Interoperability  Including  the  data  links,  protocols,  message  standards,  and  wave  forms  associated  with  command, 
control,  and  communication  links.  This  project  also  develops  Che  necessary  processli^  software  needed  for  Interfacing 
of  men  and  machines  with  the  airborne  radars  and  with  the  existing  network  of  Command  and  control  systems,  and  with 
weapon  delivery  systems,  existing  or  in  development.  _ 
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Prograa  Eleaent:  #64 7 7 OF  • 

DOD  Mission  Area:  #217  -  Land  Warfare  Surveillance  6  Reconnaissance 


Tide:  Joint  Surveillance  and  Target  Attack 
Radar  Systea  (Joint  STARS) 

Budget  Activity:  #4  -  Tactical  Programs 


B.  (U)  Prograa  Accomplishments  and  Future  Efforts: 

(1)  (U)  Ft  1982  Accoaplishaents:  Computer  simulations  of  complex  slr/land  battle  acenarloa  were  developed, 
using  araor  deployments  and  maneuvers  representative  of  Intense  conflicts  in  a  European  scenario,  for  use  in  developing 
the  concepts  of  operations  that  will  best  exploit  the  technological  opportunity  of  the  Joint  STARS  systea.  Interface 
studies  were  conducted  in  conjunction  with  the  Army  Corps  Support  Weapons  System  Special  Taafc  Force  at  Ft  Sill,  OK. 
Studies  of  possible  alternative  coaaon  data  links  were  conducted.  Detailed  analyses  were  made  of  the  targeting/attack 
planning/attack  control  functions.  Strawman  interoperability  requirements  were  prepared  anl  reviewed. 

(2)  (U)  FT  1983  Program:  In  conjunction  with  project  #2814,  work  continues  toward  award  of  the  Full  Scale 
Developaent  contract.  Eaphasls  on  interfacing  with  command,  control,  and  communication  systems,  and  on  cross-telllf« 

of  Information  with  other  complementary  sensor  systems  Is  through  the  refinement  of  the  system  performance  specification, 

as  It  responds  to  the  evolving  Joint  Statement  of  Operational  Requirements.  Simulation  work  continues,  as  does  work  to 

assess  the  impact  of  the  changing  threat  on  links  and  nodes  within  the  Joint  STARS  system  and  among  collateral  systems. 

(3)  (U)  FT  1984  Planned  Program  and  Basis  for  FT  1984  RDT6K  Request:  This  project  couples  closely  with 
project  #2814  In  the  Full  Scale  Development  work  that  will  be  underway.  Project  #2727  will  focus  on  the  Interoperability 
upectt  of  the  Joint  STARS  system.  Including  the  design  and  development  of  the  necessary  hardware/sof tware/protocols 
needed  to  link  the  subsystems  In  a  robust  and  easy-to-operate  fashion.  Design  reviews,  brassboard  fabrication,  simula¬ 
tions,  and  test  and  evaluation  of  various  mechanisms  for  communication  and  inter-service  operation  will  be  emphasized. 

(4)  (U)  Program  to  Completion:  As  the  Full  Scale  Development  progresses,  the  Interoperability  efforts  will 

focus  on  increasingly  more  complex  and  demanding  scenarios,  and  will  evaluate  the  Joint  STARS  system  in  a  variety  of 

modes,  with  emphasis  on  Interface  integrity  and  recovery  from  hardware/software/system  failures,  from  enemy  counter¬ 
measures  and  from  the  inevitable  “fog  of  war.“  This  project  will  continually  examine  any  deficiencies  of  the  man-machloe 
or  machine-machine  Interfaces  as  they  are  exposed  In  design  reviews,  analyses,  test  and  evaluation,  and  Independent 
audits.  This  work  Is  key  to  the  evolutionary  nature  of  the  Joint  STARS  system,  end  will  continue  so  lot*  as  the  prograa 
develops. 


C.  (U)  Major  Milestones:  Major  milestones  are  identical  to  those  in  Project  #2814. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 

Prograa  Eleaent:  >6461 7 P 

DOD  Mission  Area:  Ground  Baaed  Antl-Alr  and  Tactical  Mlaalle  Defence 


1.  (U)  RESOURCES  (PROJECT  LISTINC) 


In  thousands) 


Title:  Air  Base  Survivability _ 

Budget  Activity:  >4  ~  Tactical  Programs 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

9,528* 

6,753* 

6,167 

11,145 

Continuing 

Not  Applicable 

2621 

Rapid  Runway  Repair 

6,528* 

6,753* 

3,387 

5,000 

Continuing 

Not  Applicable 

2895 

Air  Base  Survivability 

3,000* 

0* 

2,780 

6,415 

Continuing 

Not  Applicable 

*  Prograa  Element  64617F  was  established  In  FY84  and  existing  projects  In  Program  Element  64708P  were  transferred  to  the 
new  Program  Element. 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  The  Air  Force  needs  the  ability  to  sustain  combat  aircraft 

sortie  generation  capabilities  under  actual  or  threat  of  conventional  air,  chemical  and/or  open  or  covert  ground  attack 
agalnat. airbases.  This  new  program  element  carries  technology  Improvements  Initiated  In  Program  Element  63307F,  Air 
Base  Survivability  (ABS),  Into  the  Full  Scale  Development/Prototype  phase  prior  to  production. 

(U)  The  program  provides  for  an  effective  ABS  system  by  applying  a  program  management  approach  to  the  planning.  Integra¬ 
tion  and  control  of  ABS  technology.  A  comprehensive,  world-wide  ABS  master  plan  and  Investment  strategy  will  be  developed 
to  cover  operational  concepts,  research,  training,  development,  acquisition,  manpower  and  support.  Initial  planning  will 
emphasize  Improving  near  term  capabilities. 


3.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

TOTAL  FOR  PROGRAM  ELEMENT  6,300**  7,300***  5,100 


Continuing  Not  Applicable 


**  In  FY  82,  $3,258  was  reprogrammed  Into  Rapid  Runway  Repair  to  test  mobile  weapon  system,  mobile  aircraft  arresting 
system,  explosive  ordnance  disposal,  airbase  damage  assessment,  and  measures  of  merit  modeling. 

***  In  FY  83,  $547  reallocated  out  of  Rapid  Runway  Repair  Into  other  projects  within  PE  64708F. 

In  FY  84,  $1,300  was  transferred  from  lower  priority  Air  Force  programs. 

4.  (U)  OTH  APPROPRIATION  FUNDS:  ($  In  thousands)  -  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  prograa  transfers  the  advanced  development  efforts  In  Prograa  Eleaent  63307F,  Air  Base 
Survivability,  to  Full  Scale  Engineering  Development  In  this  prograa  element. 
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Program  Element:  I64617F  Title i  Air  Base  Survivability _ 

DOD  Mlealon  Area:  Ground  Bated  Anti-Air  end  Tactical  Missile  Dafenee  Budget  Activity:  14  -  Tactical  Programs 

6.  (U)  WORK  PERFORMED  BY:  The  ln-house  development  organization  reaponalbla  for  elements  of  the  program  are  the 
Araaaent  Division  at  Eglln  AFB,  FL  and  the  Air  Force  Engineering  Services  Center  at  Tyndall  AFB,  FL. 

7.  (0)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984: 

A-  (0)  Project:  (2621  -  Rapid  Runway  Repair)  -  This  project  develops  the  capability  to  launch  aircraft  followln 
an  airfield  attack.  In  FY83,  we  will  complete  specifications  for  the  combat  hydraulic  excavator  and  the  dual  drum  vlbr. 
lng  roller  including  weapon  testing  of  hardening  kits  for  the  equipment.  Work  continues  on  a  quick  setting  polymer  for 
spall  damaged  runways  and  minimum  operating  atrip  procedures.  In  FY84,  development  work  will  continue  on  airfield  dana 
assessment  system  that  will  determine  the  portion  of  the  runway  to  concentrate  repair  efforts.  Previous  accomplishment 
Include:  (a)  capability  to  assess  all  airfield  damage  and  select  best  operating  strip  within  80  minutes  now,  vice  210 
minutes  In  1978;  (b)  defined  allowable  roughness  for  P-4,  C-141,  A-10  and  C-130  In  1982,  vice  none  In  1978;  (c)  crushed 
atone  with  fiberglass  cap  crater  repairs  available  In  1982,  vice  the  need  for  costly  and  time  consuming  AM-2  matting  In 
1978;  (d)  alllkal  scab  repairs  In  1982,  vice  none  In  1978;  and  (e)  minimum  operating  strip  selection  method  available  now, 
vice  none  In  1978.  Development  work  will  continue  to  determine  a  cost  effective  quick  patch  for  bomb  damaged  runways 
and  develop  an  alternate  launch  and  recovery  system  while  runways  are  being  repaired.  We  will  also  develop  runway 
roughness  criteria  for  additional  combat  aircraft. 

B.  (U)  Project:  (2895  -  Air  Base  Survivability)  -  This  project  develops  equipment  to  defend  our  airbases  from 
attack.  No  work  was  directed  In  this  project  In  FY83.  In  FY84,  development  work  continues  on  the  FLOTRAC  system  for 
landing  gears  that  will  allow  our  aircraft  to  taxi  over  bomb  damaged  taxlways  and  ramps,  the  AMF-80  shelters  to  provide 
personnel  protection  during  an  airfield  attack,  the  mobile  weapon  system  to  provide  point  defense  for  our  airbases  and 
software  and  computer  support  to  determine  the  most  cost  effective  investment  strategy  for  airbase  survivability  and  the 
aircraft  parachute  arresting  system  to  allow  aircraft  to  land  in  a  shorter  distance  on  bomb  damaged  runways. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64703F  Title:  Aeromedlcal/Chemlcal  Defense  Systems 

dod  Mission  Area:  #255  -  Air  Warfare  Support  Budget  Activity:  104  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0.0 

0.0 

3,862 

4,200 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Force  has  limited  capability  to  treat  and  evacuate 
wartime  casualties  Incurred  in  a  chemical  warfare  or  conventional  warfare  environment  and  no  adequate  means  of  improving 
this  capability.  This  program  will  develop  field  deployment  medical  equipment  systems  for  the  treatment  and  evacuation 
of  wartime  casualties  in  a  chemical  or  conventional  warfare  environment.  This  program  will  also  provide  tactical  and 
strategic  aeromedical  evacuation  systems  and  Air  Force  unique  field  medical  treatment  equipment  (second  echelon  units), 
required  to  fulfill  Department  of  Defense  and  Air  Force  needs. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  This  program  is  a  new  start  in  FY  1984. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES :  The  Air  Force  Aeromedical/ Chemical  Warfare  Defense  Systems  Development  Program  will  be 
formally  coordinated  with  other  services  (i.e.,  Trlservlce  Aeromedical  Research  Panel).  The  Army  is  recognized  as  the 
Department  of  Defense  lead  agency  for  overall  chemical  warfare  defense  and  casualty  care.  Only  the  efforts  that  are 
unique  to  the  Air  Force  (Tactical  and  Strategic  Aeromedical  Evacuation,  and  the  Air  Force  second  echelon  system)  will  be 
addressed  in  this  program.  Areas  that  have  multiservice  interest  and  are  not  unique  to  the  Air  Force  will  be  identified 
to  the  Army  for  inclusion  in  their  overall  program.  ThiB  program  will  also  be  coordinated  on  an  international  basis 
through  the  NATO/Kilitary  Agency  for  Standardization.  Air  Force  operational  commands  will  be  involved  throughout  the 
development  process. 

6*  (U)  WORK  PERFORMED:  This  program  will  be  conducted  by  the  Aeromedical/ Casualty  Systems  Program  Office,  Systems 

Acquisition  Directorate,  Aerospace  Medical  Division,  Brooks  AFB,  Texas.  The  program  will  be  primarily  contractual 
efforts. 
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Program  Element:  #64703F  Title:  Aeromed leal/ Chemical  Defense  Systema 

DOD  Mission  Area:  #225  -  Air  Warfare  Support  Budget  Activity:  #04  -  Tactical  Programs 

7.  (U)  SINGLE  PROJECT  LESS  THAN  $10  MILLION  IK  FY  1984: 

(U)  Project:  2866  Aeromed leal/ Chemical  Defense  Systems 

A.  (U)  Project  Description:  Hew  Initiative  to  develop  medical  equipment  and  systems  for  the  treatment  and  evacuation 
of  wartime  casualties  In  a  chemical  or  conventional  warfare  environment.  Project  will  also  provide  tactical  and  strategic 
aeromedlcal  evacuation  systems  and  field  medical  treatment  equipment  (second  echelon  units),  needed  to  fulfill  Department 
of  Defense  and  Air  Force  operational  requirements.  Casualty  rates  will  significantly  Increase  with  the  introduction  of 
chemical  warfare  into  a  conventional  conflict  and  limit  the  effectiveness  of  the  Air  Force  Medical  Mission.  Urgent 
requirements  Identified  by  the  Major  Commands  for  the  treatment  and  evacuation  of  wartime  casualties  are  the  basis  for 

the  program.  The  ability  to  Isolate  the  casualties  from  further  chemical  agent  contamination,  to  allow  medical  personnel 
to  render  effective  treatment  under  these  conditions,  and  to  adequately  transport  the  casualties  are  key  to  the  success 
of  the  Air  Force  Medical  Mission.  Specific  development  areas  Include:  transportable  and  fixed  shelters,  chemical  casualty 
decontamination  system,  life  detection  and  vital  signs  monitoring  equipment,  chemical  agent  protected  oxygen  and  blood 
storage  equipment,  chemical  warfare  agent  protected  aeromedlcal  evacuation  casualty  care  equipment  and  chemical  agent 
identification  and  quantification  systems. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Not  applicable. 

(2)  (U)  FY  1983  Program:  Not  applicable. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  KDT&E  Request:  (NEW  START)  The  FY  1984  planned  program 
will  perform  engineering  development  that  will  lead  to  product lon/fleld  deployment  of  Aeromedlcal  Chemical  Defense 
Systema,  that  are  unique  to  the  Air  Force  medical  mission  or  requirements.  Once  the  systems  have  been  successfully 
demonstrated  in  the  advanced  development  program  (PE  63745F  Chemical  Warfare  Defense,  Project  2722,  Biomedical  Chemical 
Warfare  Defense),  this  program  will  Insure  that  they  are  made  ready  for  production  (engineering,  reliability,  maintainability, 
etc.).  Engineering  development  will  begin  In  FY  1984  on  a  vital  signs  monitor  and  a  chemical  defense  casualty  ventilator 
being  transitioned  from  advanced  development.  Where  technology  is  available,  solutions  to  field  problems  will  be  pursued 
directly  versus  employing  exploratory  and  advanced  development  stages.  Engineering  development  efforts  will  be  Initiated 
for:  chemical  warfare  casualty  decontamination  system,  decontamination  kit  for  wound  areas,  second  echelon  fixed  medical 
chemical  warfare  protective  facility,  chemical  agent  protected  therapeutic  oxygen  systems  that  are  loglstlcally  supportable, 
chemical  agent  protected  Intravenous  systems,  ambulatory  casualty  chemical  protective  system,  and  chemical  protected 
aeromedlcal  evacuation  casualty  equipment.  The  cost  estimates  used  in  developing  the  funds  requested  for  this  program 

are  based  upon  similar  chemical  warfare  defense  advanced  development  and  engineering  development  efforts.  Only  FYs  1984 
and  1985  are  significantly  funded  for  this  program  due  to  a  disconnect  during  the  FY  1984  Program  Objective  Memorandum 
process.  Efforts  are  underway  to  restore  necessary  FY  1985  through  1988  funding  for  this  project. 
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Program  Element :  #6 A 7 03 F 

DOD  Mission  Area:  >225  -  Air  Warfare  Support 

(4)  (U)  Program  to  Completion;  This  la  a  continuing  program. 

C.  (U)  Major  Milestones: 


Milestones  Dates 

Program  Initiation  FY  1984 
Initial  Operational  Capability  FY  1988 
Full  Operational  Capability  FY  1993 


8.  (U)  PROJECTS  OVER  $10  HILLION  IN  FY  1984:  Not  applicable. 


Title:  Aeromedlcal/Chernlcal  Defense  Systems 
Budget  Activity :  l04  -  Tactical  Programs ~ 
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FY  1984  RDT&B  DBSCRIPTIVE  SUMMARY 


Program  Element:  I647Q6F  Title*  Life  Support  System 

DOD  Mission  Ares*  #225  -  Air  Warfare  Support  Budget  Activity*  #4-  Tactical  Programs 


1.  (0)  RESOURCES  (PROJECT  LISTING;  ($  In  thousands) 

Project  FY  1982 

Number  Title  Actual 


PY  1983  PY  1984  FY  1985  Additional 
Estimate  Estimate  Estimate  to  Completion 


Total 

Eatlmated 

Cost 


TOTAL  POR  PROGRAM  ELEMENT 


13,049 


11,417  15,399  16,514  Continuing 


Not  Applicable 


2.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED*  The  objective  of  thle  prograa  la  to  provide  centralised  manage¬ 

ment  and  development  of  life  support  equipment  and  subsystems  necessary  to  assure  maximum  functional  capability  of  aircrew 
throughout  all  mission  environments  and  to  enhance  safe  escape,  descent,  survival  and  recovery  In  emergency  situations. 
Also  provides  for  development,  test  and  standardization  of  emergency  equipment  and  protective  clothing  and  devices  for 
non-flying  personnel.  This  la  the  only  United  States  Air  Force  Program  Element  devoted  to  engineering  development  of 
life  support  equipment. 


3.  (U)  COMPARISON  WITH  PY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

/ 

R0T4E  10,959  12,417  20,130  Continuing  Not  Applicable 

Other  Procurement  Life  support  equipment  la  procured  under  many  weapon  system  and  air 

base  support  Program  Elementa. 


Funds  were  added  in  FY  82  to  develop  and  test  a  modification  to  the  F/FB-lll  crew  escape  module  parachute  system  to 
prevent  entanglement.  The  FY  84  reduction  In  funding  has  resulted  from  the  revision  of  several  task  schedules. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Life  support  equipment  Is  procured  under  many  weapon  system  and  air  base  support 

Program  Elements.  Program  Element  64706F  funds  are  not  used  to  satisfy  production  requirements.  Funding  for  Initial 
production  of  replacement  Items  Is  normally  provided  by  the  Air  Porce  Logistics  Command  System  or  Item  Manager  under 
various  budget  authorizations.  Government  Furnished  Aeronautical  Equipment  acquisitions  are  funded  by  weapon  system 
prograa  elements.  New  Items  being  Introduced  Into  the  inventory  for  the  first  time  are  programmed  by  Air  Force  Systems 
Command  and  budgeted  under  Aircraft  Prograa  Elements;  the  thermal/nuclear  flashblindness  goggles  for  the  Strategic  Air 
Command  are  procured  under  several  Air  Base  Support  Program  Elements;  the  Rocket  Fuel  Handler's  Clothing  Outfit  Is  pro¬ 
cured  with  funds  from  the  Space  Shuttle  Program  Element. 

3.  (U)  RELATED  ACTIVITIES:  There  are  several  Prograa  Elements  which  provide  exploratory  development  that  contribute  to 

full  scale  engineering  development  of  life  support  equipment.  Among  these  are  Program  Element  62201P,  Aerospace  Flight 
Dynamics;  Program  Element  62202F,  Aerospace  Biotechnology;  Program  Element  63205F;  Flight  Vehicle  Technology;  Program 
Element  64601F,  Chemtcal/Blo logical  Defense  Equipment,  Program  Element  62723A,  Clothing,  Equipment  and  Shelter  Tech¬ 
nology;  Program  Element  63747A,  Clothing  and  Equipment,  Soldier  Support /Survivability;  Program  Element  64204A,  Air 
Mobility  Support  Equipment;  Program  Element  64713A,  Combat  Feeding,  Clothing  and  Equipment;  Program  Element  62241N, 


Prograa  Eleaent:  #64706?  Title  I  Life  Support  System 
DOD  Mission  Area:  #225  -  Air  Warfare  Support  Budget  Activity:  #4  -  Tactical  Programs 

Ejection  Seat  Blo-Dynaalcs;  Prograa  Eleaent  62758N,  Bloaedleal  Technology;  Prograa  Eleaent  63216N,  Mission  Oriented 
Clothing  and  Devices;  Prograa  Eleaent  64264N,  Life  Support  Equlpaent.  All  tasks  within  this  prograa  are  coordinated 
with  the  other  Services.  A  formal  Trl-Servlce  Steering  Coaalttee  was  established  In  1980  to  achieve  standardization 
and  prevent  duplication  of  efforts. 


6.  (U)  WORK  PERFORMED  BY:  The  Aeronautical  Systems  Division!  Air  Force  Systems  Command ,  located  at  Wrlght-Patterson  Air 

Force  Base,  Ohio,  provides  program  aanagement  responsibility.  Close  Interaction  Is  maintained  with  other  Air  Force 
Syateas  Command  Product  Divisions,  Test  Centers  and  Laboratories.  Support  le  also  provided  by  other  Service  organisa¬ 
tions,  i.e.:  the  Army  Natick  Research  and  Development  Command,  Natick,  Massachusetts;  Naval  Ordnance  Station,  Indian 
Head,  Maryland;  Naval  Air  Development  Center,  Warminster,  Philadelphia.  The  ten  major  contractors  In  Ti  1982  were;  Air 
Research  Manufacturing  Company,  Torrance,  California;  Douglas  Aircraft  Company,  Long  Beach,  California;  H.  Koch  t  Sons, 
Anaheia,  California;  Irvin  Industries  Canada,  Ltd,  Ft  Erie,  Ontario,  Canada;  Cubic  Corporation,  San  Diego,  California; 

Bend lx  Corporation,  Davenport,  Iowa;  Centex,  Carbondale,  Pennsylvania;  Talley  Industries,  Phoenix,  Arizona;  Frost  Engi¬ 
neering,  Englewood,  Colorado;  Motorola,  Albuquerque,  New  Mexico  and  nine  other  contractors. 


LIFE  SUPPORT  SYSTEM  (SINGLE  PROJECT  OVER  $10  MILLION  IN  FT  84) 


A.  (U)  Project  Description:  The  Life  Support  System  la  composed  of  two  major  areas.  The  first  Includes  the 
development  or  Improvement  of  aircrew  equlpaent  such  as  flight  clothing,  oxygen  equlpaent,  helaets,  antl-g  pressure 
suits,  nuclear  flashblindness  goggles,  aircrew  araor,  ejection  seats,  restraint  harnesses,  automatic  opening  lab  belts, 
parachutes,  cartridge  and  propellant  actuated  devices,  passenger  egress  systeas,  life  preservers,  rafts,  anti-exposure 
suits,  arctic  clothing,  survival  kits,  escape  and  evasion  devices,  survival  radios  and  signaling  devices.  The  other 
area  Includes  the  development  or  Improvement  of  life  support  equlpaent  for  non-flying  personnel  and  Includes  foot  wear, 
eye  protection,  oxygen  equipment,  head  protection,  and  hazard  monitoring  and  protective  devices.  The  system  provides 
aircrews,  passengers  and  non-flying  personnel  with  equlpaent  and  protective  clothing  necessary  to  maximize  both  their 
functional  contribution  to  assigned  missions  and  to  enhance  the  probability  of  their  survival  during  emergency  situations. 
The  program  provides  for  continual  design,  development,  test,  acquisition  and  operational  support  of  personal  equipment, 
mission  related  equipment  and  aircraft  Installed  life  support  equipment. 


B.  Program  Accompl Inherent s  and  Future  Efforts: 


(1)  (U)  FY  1982  Accomplishments:  Continued  ongoing  development  tasks.  Included  were:  Trl-Servlce  Survival 

Avionics  System  for  Search  and  Rescue  Service;  non-helmeted  thermal  flashblindness  devices  for  the  Tactical  Air  Command, 
Military  Airlift  Command  and  Strategic  Air  Command;  joint  United  States  Air  Force/Canada  Automatic  Inflation  Modulation 
Parachute;  Joint  United  States  Air  Force/United  States  Navy  Open  Loop  Oxygen  Generating  System  for  two-man  fighter  air¬ 
craft  lightweight  helmet  for  the  Tactical  Air  Command;  high  performance  antl-g  systems  (valves  snd  suits)  for  high 
acceleration  aircraft;  Rocket  Fuel  Handler's  Clothing  Outfit  for  space  shuttle  personnel;  active  arm  and  leg  restraint 
systems  for  high  speed  ejection;  advanced  aircrew  araor  for  the  Military  Airlift  Command;  parareacue  radios  and  other 
smaller  life  support  efforts.  Additional  development  tests  Included:  Vac urn  packed  sleeping  bags,  safety  toed  arctic 
boots  and  a  one-piece  arctic  fire  retardant  flying  coverall  for  the  Alaskan  Air  Command;  escape  and  evasion  viewing 
devices,  and  smoke  masks  for  ground  alert  personnel  for  the  Strategic  Air  Command;  and  single-point  release  system  for  the 
advanced  concept  ejection  seat. 
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(2)  (u)  FY  1983  Program:  Continue  with  the  FY  1982  development  taeke  and  complete  the  development  of  the 
alert  pereonnel  meek,  antl-g  valve  and  ala  other  efforta.  Added  taeke  will  Include:  advanced  eacape  ayaten  propulelon 
systems;  wind  blaat  protective  devlcee  for  high  apeed  ejection;  high  performance  balllatlcally  powered  raatralnt  ayaten 
and  advanced  aerodynaalc  decaleratora  for  open  ejection  aeata;  advanced  digital  sequencer  and  pltot/atatlc  aenaor  for 
the  advanced  concept  ejection  aeat . 

(3)  (u)  FY  1984  Planned  Program;  Funding  la  required  In  FY  84  to  enaure  program  continuity  of  ongoing  full- 
acale  development  taaka  and  integration  of  new  taaka  Into  the  life  aupport  ayaten.  The  following  new  taaka  will  be 
Initiated:  Integrated  aircrew  eneembla  for  aurvlval  In  all  global  envlronmenta;  dealgn  and  teat  eubeyeceaa  and  compo- 
nenta  for  the  next  generation  open  ejection  aeat;  dealgn  and  teat  advanced  aircraft  canopy  removal  eyatema.  Coat  eatl~ 
aatea  are  baaed  on  detailed  Implementation  plana  prepared  by  field  agenclee  In  aupport  of  validated  operating  command 
requlremente. 

(A)  (U)  Progran  to  Completion:  This  la  a  continuing  program. 

C.  (U)  Mlleatonea:  Hot  Applicable 
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Prograa  Element:  # 64708F 

DOD  Mission  Areal  1225  -  Air  Warfare  Support 


Title?  Other  Operational  Equipment _ 

Budge t  Activity:  14  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 

Project  FY  1982  FY  1983  FY  1984  FY  1985 


Additional 


Total 

Estimated 


Number 

Title 

Actual 

Estimate 

Estimate  Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

15,275 

16,353 

10,651 

6,937 

Continuing 

N/A 

2054 

Aerospace  Facilities  Engineering 

1,309 

1,000 

800 

800 

Continuing 

N/A 

2479 

Common  Support  Equipment 

1,132 

1,000 

921 

1,432 

Continuing 

N/A 

2505 

Aircraft  Firefighting  Equipment 

600 

300 

300 

700 

Continuing 

N/A 

2536 

Mobile  Acft  Arresting  Equipment 

1,583 

400 

0 

0 

0 

3,769 

2621 

Rapid  Runway  Repair 

6,528 

6,753 

Transfers 

to  PE 

64317F  In  FY  1984 

2674 

Tactical  Shelters 

617 

600 

630 

1,000 

Continuing 

N/A 

2783 

Ground  Power  Generator 

0 

6,500 

8,000 

3,005 

2,595 

20,100 

2895 

Air  Base  Survivability 

3,106 

0 

Transfers 

to  PE  64617P  In  FY  1984 

5973 

Visual  Coupled  Systems 

400 

0 

0 

0 

0 

5,681 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  HEED:  This  program  contains  a  group  of  projects  which  develop,  test, 

and  evaluate  improved:  Aircraft  flightllne  common  ground  support  equipment  and  mobile  tactical  shelters  for  multiweapon 
systems;  fire  fighting  and  rescue  equlpment/agents/procedures;  alternate  energy  and  environmental  pollution  abatement 
equlpment/materlala/procedures;  airfield  pavement  equlpment/materlals/procedures.  Special  and  peculiar  needs  of  various 
theaters  of  operation.  Including  those  needs  peculiar  to  the  Rapid  Deployment  Forces,  are  addressed. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDTAE  12,155  16,553  18,257  Continuing  N/A 

The  difference  In  funding  between  the  FY  1984  and  the  FY  1983  Congressional  Descriptive  Summary  for  FY  82  results  from 
Project  2895  being  added  to  PE  64708F;  and  for  FY  84  results  from  Project  2621  transferlng  to  PE  64617F  In  FY  84  and  the 
Air  Force  reducing  funding  for  PE  64708F  by  $5.0  million  (Including  $2.1  million  from  Project  2621)  In  FY  84.  This 
reduction  resulted  In  delaying  work  planned  for  FY  84  In  all  projects  of  this  program  element. 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

Other  Procurement 

Funding  Source:  BP  1200 

Related  to  Project  2479, 

Common  Support  Equipment 

Universal  Aircraft  Towbars,  Class  I 

Quantity 

3,329 

(300) 

4,683 

(469) 

5,002 

(470) 

5,281 

(468) 

18,295 

(1,705) 

♦  -I 


Prograa  Element :  I64708F 
DOD  Mission  Areal  TH?  -  Air  Warfare  Support 


Title i  Other  Operational  Equipment _ 

Budget  Activity!  tk  -  Tactical  Programs 


4.  (U)  OTHER  APPROPRIATION  PUMPS: 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Total 

Additional  Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion  Cost 

Universal  Aircraft  Tovbars,  Class  II 
Quantity 

X/Ku  Band  Radar  Teat  Seta 
Quantity 


1,S90 

(100) 


3,951 

(220) 

1,500 

(16) 


0 

0 

1,600 

(16) 


3,745 

(262) 


8,286 

(582) 

3,100 

32 


Projects  2536,  2621  and  2895  are  covered  In  the  FT  1984  Congressional  Descriptive  Summary  for  Prograa  Bleaant  64307F,  Air 
Base  Survivability  and  Recovery. 


5.  (U)  RELATED  ACTIVITIES!  Prograa  Element  63723F,  Civil  and  Environmental  Engineering  Technology,  provides  advanced 
development  for  Projects  2054,  2505,  and  2621.  Prograa  Element  27596F,  Base  Operations  (Tactical  Air  Forces),  provides 
for  procurement  of  Mobile  Aircraft  Arresting  Equipment  and  Rapid  Runway  Repair.  Prograa  Element  41896F  also  provides 
procurement  for  Rapid  Runway  Repair.  BP  1200  funds.  Common  Support  Equipment  Is  the  source  for  procurement  of  the  Cround 
Power  Generator  (Project  2783)  and  Common  Support  Equipment  (Pro ject/ 2479) .  Close  cooperation  Is  maintained  with  sister 
servleea/or  other  federal  government  agencies  via  the  Joint  Logistics  Commanders  Panel  on  Support  Equipment,  the  Joint 
Committee  on  Tactical  Shelters  and  several  groups,  comprised  of  slater  services  and/or  other  federal  government  agencies 
address  the  civil  engineering  Issues  Involved  In  Projects  2054,  2505,  2536  and' 2621. 

6.  (U)  WORK  PERFORMED  BY:  There  are  numerous  contractors.  The  top  five  contractors  ($25,000  or  more)  are  BDM  Corpor¬ 
ation,  McLean,  VA,  Fairchild  Republic,  Farmlngdale,  NY,  General  Dynamics,  Fort  Worth,  TX.  McDonnell  Aircraft,  St.  Louis 
M0  (Project  2621,  Rapid  Runway  Repair);  and  AAI  Corporation,  Baltimore,  MD  (Project  2479,  Common  Support  Equipment). 

There  are  twenty  additional  contractors,  the  total  dollar  value  of  the  additional  contracts  Is  $20  million  in  FY  82  and 
FY  83.  The  ln-house  developing  organization  for  Projects  2054,  2505,  and  2621  Is  the  Air  Force  Engineering  and  Service 
Center,  Panama  City,  FL;  for  Projects  2479,  2536,  and  2783  is  the  Air  Force  Systems  Command’s  Aeronautical  Systems  Divi¬ 
sion,  Dayton,  Oil;  for  Project  2674  Air  Force  Systems  Command's  Electronic  Systems  Division,  Bedford,  MA;  for  Project 
2895,  Air  Force  Systems  Command's  Armament  Division,  Fort  Walton  Beach,  FL. 

7.  (U)  PROJECTS.  LESS  THAN  $10  MILLION  IN  FY  84): 

A.  (U)  Project  2054,  Aerospace  Facilities  Engineering,  Is  to  develop  methods  snd  products  to  satisfy  stated  Air 
Force  requirements  for  facilities  essential  for  tactical  and  strategic  operations.  Completed  blast  test  of  aircraft 
shelter  door  wheel  assembly.  Data  for  air  quality  assessment  has  been  loaded  Into  an  automatic  data  processing  system. 
Completed  task  on  energy  conservation  In  hangars,  on  application  of  wind  turbine  and  on  energy  optimization  model.  The 
following  tasks  are  scheduled  for  completion  In  FY  83:  North  Atlantic  Treaty  Organization  (NATO)  Reinforced  Wall  Test, 
Durable  Airfield  Harkings,  Refuse  Derived  Fuel  Integration,  Cofiring  of  Refuse  Derived  Fuel  and  Coal  and  Logistics 
Power  Autonomy.  The  following  tasks  are  scheduled  for  completion  In  FY  84:  United  States  Air  Force  Academy  Boiler 
Ealeslons,  Photo  Waste  Treatment,  and  Fuel  Resistant  Porous  Surface. 

562  T>9C 


\ 


I 


Program  Element:  #64708? 

DOD  Mlselon  Areal  1225  -  Air  Warfare  Support 


Title:  Other  Operational  Equipment _ 

Budge t  Activity:  #4  -  Tactical  Programs- 


B.  (U)  Project  2479,  Common  Support  Equipment  develops  support  equipment  that  la  more  effective;  has  lower  life 
cycle  coat;  and  has  a  greater  return  on  Investment  than  support  equipment  being  used  to  perform  the  same/almllar  function. 
Completed  Operational  Test  and  Evaluation  of  the  X/KU  Band  Radar  Test  Set.  Completed  Critical  dealgn  review  of  Universal 
Aircraft  Towbars.  Terminated  development  of  Positive  Displacement  Air  Cycle  Machine  (air  conditioner).  Completion  of 
test  on  a  Magnetic  Compass  Calibration  Set  (developed  by  the  Navy)  Is  scheduled  for  FT  83.  Initial  Operating  Capability 
for  the  X/Ku  Band  Radar  Test  Set  la  scheduled  for  FY  83.  Completion  of  development  of  Universal  Aircraft  Towbara  Is 
scheduled  for  FY  83,  First  Hardware  delivery  la  scheduled  for  FY  84. 

C.  (U)  Project  2505,  Aircraft  Fire  Fighting  Equipment,  develops  Improved  fire  fighting,  suppression  and  reacue 
equipment,  materials  and  methods  to  protect  Air  Force  unique  weapons  systems  and  facilities.  Accomplishments  In  FY  82 
and  FY  83  to  date  follow.  Published  P-13  Dual  Agent  Application.  Designed  an  optimum  aircraft  reacue  tool.  Completed 
testing  of  oscillating  turret  systems.  Published  data  on  use  of  three  (vice  six)  percent  aqueous  film  forming  foam. 
Completed  evaluation  of  fire  fighting  training  smoke  abatement.  Completed  prototype  of  Infrared  guided  water  turret 
system.  Complete  fabrication  of  a  prototype  optimum  aircraft  rescue  tool  in  FY  83  and  perform  test  and  evaluation  In  FY 
84.  Complete  fabrication  of  fire  fighting  vehicle  simulator  In  FY  84  and  Initiate  testing  In  FY  84.  Complete  opera¬ 
tional,  test  and  evaluation  of  an  Improved  fire  fighter's  breathing  apparatus  in  FY  83. 

D.  (U)  Project  2536  la  covered  In  the  FY  1984  Congressional  Descriptive  Smeary  for  PE  64617F,  Air  Base  Surviva¬ 
bility  and  Recovery. 

E.  (U)  Project  2621  la  covered  in  the  FY  1984  Congressional  Descriptive  Siamary  for  PE  64617F,  Air  Base  Surviva¬ 
bility  and  Recovery. 

F.  (U)  Project  2674,  Tactical  Shelters,  provides  for  development,  technical  support  and  acquisition  support  of 
tactical  shelter  systems  to  support  Air  Force  tactical  and  strategic  operations.  The  goal  Is  to  assure  the  Air  Force 
has  available  coat  effective  tactical  and  strategic  shelter  systems  consistent  with  Air  Force  operational  requirements. 
Accomplishments  In  FY  82  and  FY  83  to  date  include:  Successfully  completed  developmental  test  and  evaluation  of  fiber 
reinforced  plastic  tactical  shelter,  completed  developmental  test  and  evaluation  of  electromagnetic  pulse  effects  on 
tactical  shelters,  completed  ballistic  evaluation  and  Initiated  fabrication  of  nuclear  weapons  container.  Initiate 
computer  sudel  and  validation  testing  of  S-280C,  tactical  shelter.  Continue  to  test  composite  materials  for  fabrications 
of  tactical  shelters.  Continue  developmental  test  and  avalatlon  electromagnetic  Interference  aspects  of  shielding  and 
gasketing  techniques  and  continue  to  support  the  development  of  superjack,  a  set  of  Jacks  and  towbars  allows  a  shelter  to 
be  loaded  onto  an  aircraft  or  a  flatbed  truck  by  either  level  loading  or  roll-on/roll-off. 

C.  (U)  Project  2783,  Cround  Power  Cenerator,  designs,  devalops,  tests  and  evaluates  fllghtllne  generator  aet  and 
air  conditioner  that  Is  much  more  fuel  efficient  and  easier  to  maintain  than  the  current  equipment,  thereby  significantly 
reducing  life  cycle  cost.  To  date  a  request  for  proposal  has  been  released  to  over  one  hundred  potential  offers. 

Contract  awards  for  two  competitive  designs  are  scheduled  for  FY  83.  Fabrication  of  three  each  prototypes  of  two  ground 
power  generator  designs  will  be  Initiated  In  FY  83  and  currently  la  scheduled  for  completion  In  late  FY  84. 

H.  (U)  Air  Rase  Survivability  Is  covered  In  the  FY  1984  Congressional  Descriptive  Summary  for  PE  64617F,  Air 
Base  Survivability  and  Recovery. 


* 


Program  Element:  <6470flp  Title i  Other  Operational  Equipment _ 

DOD  Mlaslon  Area:  #225  -  Air  Warfare  Support  Budget  Activity:  IA  -  Tactical  Programs 

1.  (U)  Project  5973,  Visually  Coupled  Systems  develops  avionics  systems  that  aid  pilots  In  carrying  out  their 
flying  duties.  This  project  la  scheduled  for  completion  In  mid  -  FT  1983. 


/ 
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FY  1984  RDT&B  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  I  64710F  Titles  Reconneleeence  Equipment 

DOD  Mission  Ares:  #327  -  TIARA  for  Tactical  Air  Warfare  Budget  Activity:  #4  -  Tactical  Ptogtnu 


1.  (U>  RESOURCES  (PROJECT  LISTIMC):  (t  In  thousand*) 


Project 

Nuaber 

Title 

FY  1982 
Actual 

FY  1983 
Eatlaate 

FY  1986 
Eatlaate 

FY  1985 
Eatlaate 

Additional 
to  Coapletlon 

Total 

Eatlaated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

8,432 

7,695 

13,382 

16,329 

Continuing 

N/A 

1155 

Electro-Optical  Collection/ 

Reconnaissance 

(COMPASS  SEVEN) 

2,450 

3,895 

6,000 

6,029 

Continuing 

N/A 

1156 

Radiation  Intelligence 
(RINT) 

722 

0* 

/ 

2096 

Interim  Tactical  EL1HT 
Processor  (ITEP) 

1,500 

100 

100 

0 

0 

9,600 

2337 

Advanced  Reconnaissance 
Sensor  (ADRES) 

2,200 

2,000 

5,500 

8,000 

32,500 

50,200 

2704 

Tactical  Electronic  Recon¬ 
naissance  Sensor  (TEREC) 

1,560 

1,700 

1,782 

1,000 

8,500 

30,402 

2660 

AAO-X  Infrared  Sensor 

0 

0 

0 

1,300 

48,000 

49,300 

*  Project  transferred  to  Tactical  Cryptologic  Prograa  (TCP)  in  FY  1983. 


2.  (u)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  WEED;  Projects  In  this  prograa  eleaent  support  Air  Force  and  other 

agency's  reconnaissance/ Intelligence  collection  requlreaents  by  providing  engineering  developswnt  of  airborne  and  ground 
sensors  and  associated  equlpaent  used  to  collect,  record,  and  process  laagery  and  electronic  warfare  data.  Soae  aysteaa 
developed  under  this  prograa  eleaent  becoae  engineering  prototypes  for  follow-on  production  of  operational  systeaa. 
Certain  projects  develop  unique  Intelligence  gathering  senaor  syateas  for  special  one-of-a-kind  tasks. 
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Program  Element :  #647 10F 

DOD  Mission  Area:  #327  -  TIARA  for  Tactical  Air  Warfare 


3.  (0)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

TOTAL  FOR  PROCRAM  ELEMENT  11,357  7,695  23,781  N/A  Continuing  N/A 

FY  1982  reduction  la  due  to  a  classified  program  In  Electro-Optical  Collection/Reconnaissance  (COMPASS  SEVEN)  being 
restructured.  FY  1984  cut  resulted  when  one  program,  Electronic  Warfare  Support  Mlaalon  (Project  2501),  was  transferred 
to  the  Tactical  Cryptologic  Programs  and  another  project,  AAQ-X  Infrared  Sensor,  was  slipped  one  year  to  a  FY  1985  start. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

Other  Procurement 

3080  (PE  272 13F) 

6,114 

0 

/ 

11,018 

11,962 

11,231 

45,090 

5.  (0)  RELATED  ACTIVITIES:  PE  63743F,  Electro-Optical  Warfare,  and  PE  637208F,  Reconnaissance  Sensors/Processing 

Technology,  provide  advanced  development  technology  Inputs  to  this  program  element.  Procurement  funds  for  new  sensors 
and/or  aircraft  modifications  resulting  from  this  program,  such  as  the  Tactical  Electronic  Reconnaissance  (TEREC)  System, 
are  provided  by  PE  27213F,  RF-4C  Squadrons.  Procurement  funds  for  ground  exploitation  facilities,  such  as  TEREC  proces¬ 
sing  are  generally  provided  by  PE  27431F,  Tactical  Air  Intelligence  Systems  Activities  and  PE  27213F,  RF-4C  Squadrons. 

Air  Force  Logistics  Command  provldea  support  for  RC-135  modifications  for  program  element  projects.  Planned  starts  In 
tactical  sensor  development  will  address  requirements  for  sensor  capabilities  as  Identified  by  the  Advanced  Tactical  Air 
Reconnaissance  System  (ATARS)  program,  PE  63239F.  All  projects  In  this  program  element  are  coordinated  as  appropriate 
with  the  Major  Commands  and/or  the  National  Security  Agency  groups  directly  Involved  In  the  various  programs. 


6.  (U)  WORK  PERFORMED  BY:  Texas  Instruments,  Dallas,  TX  (TEREC  Remote  Terminals  (TRTs)  and  TEREC  data  processing  In  the 

Tactical  Information  Processing  and  Interpretation  (TIPI)  facility.  Project  2704);  AMECOM/Dlvlslon  of  Litton  Industries, 
College  Park,  MD  (TEREC  airborne  sensors,  project  2704);  Vought  Systems  Division,  Grand  Prairie,  TX  (electro-optical 
aystems,  project  1155);  and  Rockwell  International  Corporation,  Anaheim,  CA  (Infrared  data  base  generation,  project  2337). 
Responsible  agencies  of  the  Air  Force  Systems  Conmmand  Include  the  Aeronautical  Systems  Division,  Wrlght-Patterson  AFB, 

OH,  and  the  Electronic  Systems  Division,  Hanscom  AFB,  MA. 


CcdO  '  ft 


Title:  Reconnaissance  Equipment 
Budget  Activity!  #4  -  Tactical  Programs 
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Program  Element:  #647 10F  Title:  Reconnaissance  Equipment 

DOD  Mission  Area:  #327  -  TIARA  for  Tactical  Air  Warfare  Budget  Activity  #4  -  Tactical  Programs 

7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984: 

A.  Project:  1 155-Elect ro-Optlcal  Collectlon/Reconnalaaance  (COMPASS  SEVEN)  -  COMPASS  SEVEN  la  a  continuing 

program  to  develop  one-of-a-kind  sensors  to  meet  the  specialised  requirements  of  the  intelligence  community  and  the 
strategic  and  tactical  air  forces.  Electro-Optical  (E-0)  collection  capabilities  are  required  to  access  the  capabilities 
of  foreign  E-0  systems  and  collect  other  high  value  specialized  Information.  The  Information  obtained  Is  easentlal  for 
the  evaluation  of  Soviet  Intensions,  and  the  development  of  countermeasures,  warning  devices,  and  US  weapons  systems. 

L  . . 


|  A  new  ettort  to  develop  a  miniature  electron-optical  camera  for  special  ground  surveillance  ana 
collection  purposes  will  be  Initiated.  In  1984  the^_  _  will  continue  development,  several  units  will  be 

fabrlcsted  for  testing  and  possible  lnltlal_deployment .  The  high  resolution  camera  update  and  the  miniature  electro- 
optical  camera  development  will  continue.  *”  , 

Research  into  on-  and  off-axis  laser  detection  will 


continue. 


B.  (U)  Project:  2096-Interim  Tactical  ELINT  Processor  (ITEP)  -  ITEP  Is  a  multisource  Electronic  Intelligence 
(ELINT)  processor/ correlator  used  to  assess  data  from  various  national,  strategic,  and  theater  assets.  The  entire  ITEP 
project  Is  not  In  this  program  element,  however,  this  program  element  is  funding  the  Integration  of  the  TEREC  data-llnk 
receive  capability  into  the  ITEP.  FY  82,  83,  and  84  efforts  are  to  put  TEREC  data-llnk  capability  Into  the  ITEP.  Thla 
effort  Includes  the  data-llnk  hardware  Itself  and  the  necessary  software  Interfaces  to  enable  the  ITEP  computer  to  process 
the  TEREC  Information. 


C.  (U)  Project:  2337-Advanccd  Reconnaissance  Sensor  (AD RES)  -  ADRES  will  update  the  RF-4C  sensor  package  and 
support  the  Advanced  Tactical  Air  Reconnaissance  System  (ATARS)  program.  The  Tactical  Air  Forces  (TAF)  have  a  requirement 
for  near-real-time  high  quality  reconnaissance  Information  during  adverse  weather/night  conditions.  ADRES  will  develop 
a  sensor  suite  to  fill  this  requirement  through  electro-optical  sensors,  onboard  storage  and  reviewing,  data-llnk  to 
selected  ground  facilities,  and  a  fast  and  accurate  ground  lnterpretatlon/dlsaemlnatlon  facility.  The  primary  area  of 
work  In  FY  82  and  83  la  to  build  a  digital  Infrared  data  base  to  be  used  In  the  development  of  automatic  target  recognizer 
designator  equipment.  These  recognlzer/deslgnators  will  be  used  onboard  the  reconnaissance  aircraft  to  detect  and 
classify  targets  and  edit  the  sensor  tape  for  data-llnk  transmission.  The  data  base  and  recognizer  technology  will 
also  be  used  by  the  Air  Force's  and  the  Army's  night  attack  systems.  System  definition  studies  to  define  the  ADRES 
sensor  suite  specifications  will  begin  in  FY  1983.  In  FY  1984  the  digital  data  base  effort  will  conclude  and  the  primary 
emphasis  will  shift  to  full  scale  engineering  development  of  the  sensor  suite  and  associated  equipment. 
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Program  Element:  #64 71 OF 

DOD  Mission  Area:  #327  -  TIARA  for  Tactical  Air  Warfare 


Title:  Reconnaissance  Equipment 

Budget  Activity:  #4  -  Tactical  Programs 


D.  Project:  2704  Tactical  Electronic  Reconnaissance  (TEREC)  -  This  project  has  developed  and  produced  an 

Electronic  Warfare  Support  Measures  (ESM)  sensor  which  can  detect,  locate.  Identify,  and  report  enemy  radar  emitters  In 
near-real-dme  and  gather  parametric  data  on  emitters  for  later  evaluation.  This  Information  can  be  used  by  tactical 
commanders  and  aircrews  for  battlefield  assessment,  threat  avoidance,  cueing  of  other  sensors  and  attack  systems,  or 
direct  target  attack.  Three  main  sub-projecta  are  funded  within  this  project.  The  first  Is  the  TEREC  airborne  sensor 
Itself  employed  on  RF-4C  reconnaissance  aircraft.  The  second  Is  the  Incorporation  of  TEREC  data-llnk  receive  and  TEREC 
tape  processing  capability  Into  the  Imagery  Interpretation  (ll)  segments  of  the  Tactical  Information  Processing  and 
Interpretation  (TIPI)  system.  The  third  project  Is  to  develop  and  procure  a  TEREC  Remote  Terminal  (TRT)  for  Individual 
tactical  unit  use.  The  TRT  will  provide  Individual  units  with  the  Identity  and  location  of  enemy  radars  In  near-real- 
time.  In  FY  1982  the  last  of  the  original  18  TEREC  modified  RF-4C'b  were  delivered.  Six  more  units  will  be  delivered  and 
installed  starting  In  FY  84.  Work  progressed  on  Incorporating  TEREC  data-llnk  and  tape  processing  into  the  TIPI.  Some 
TEREC  modified  IT  units  are  fielded  at  this  time.  TEREC  presently  has  an  encrypted  UIIF  data-llnk  capability;  work  to 
encrypt  the  HF  data-llnk  was  started  in  FY  82.  Procurement  of  TRTs  started  In  FY  82,  the  first  production  TRT  is 
scheduled  for  delivery  in  Mar  83.  In  FY  83  work  will  continue  on  HF  data-llnk  encryption  and  the  TIPI  modification. 

TEREC  sensor  updates,  to  Increase  TEREC's  capabilities  against  new  and ^gxotic  radars,  will  be  Initiated  throughout  the 
life  of  the  sensor.  In  FY  83  an  update  to  Increase  capability  against  emitters  and  Increase^  '/processing 

will  continue.  The  first  eighteen  TRT a  will  be  delivered.  Additional  YRTsT*  to  fulfill  the  Tactical  Air  Forces'  (TAF) 
stated  requirements,  are  to  be  procured  starting  in  FY  84.  FY  83  research  and  development  efforts  will  Incorporate 
changes,  such  as  one  encrypter  for  HF  and  UHF,  into  this  second  buy  of  TRTs.  In  FY  84  software  and  hardware  updates 
will  continue.  Encryption  efforts  will  center  around  trying  to  use  one  device  for  both  HF  and  UHF^ 
in  the  TEREC  sensor  and  the  ground  processors. 


8.  (U)  PROJECTS  OVER  $10  MILLION  IH  FY  1984:  Not  Applicable 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  f 64715F  Title:  DeD  Physical  Security  Equipment-Exterior  (Eng  Dev) 

DoD  Mission  Area:  #225  -  All  Matfats  Support  Budget  Activity:  #4  -  Tactical  Program 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Project 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT  7,370 

18,595 

17,955 

15,363 

30,900 

159,400 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  This  program  supports  the  development  of  the  Department  of  Defense 
Base  and  Installation  Security  System,  a  standardized  sat  of  components,  Interfaces,  and  methodology  for  creation  of 
exterior  physical  security  systems,  by  accomplishing  full-scale  development  tasks  In  three  functional  areas:  detection, 
command  and  control,  and  Imaging.  A  Department  of  Defense  need  exists  for  a  family  of  standardized  modular  equipment, 
lntegrable  Into  system  configurations  to  provide  a  level  of  security  In  consonance  with  the  deployment  mode,  threat 
level,  and  sensitivity  of  the  asset  being  protected.  The  resulting  security  equipment  increases  the  capability  of  the 
security  forces  to  detect  and  Intercept  terrorists  and  permits  increased  mobility  of  the  forces  for  better  utilization 
of  existing  manpower. 

3.  <U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT&E 

7,870 

18,595 

12,120 

24,800  130,300 

Procurement  (Other)(27589F) 

(formerly  27596F) 

10,789 

21,820 

70,953 

Continuing  Not  Applicable 

The  Increase  In  FY  1984  and  Total  Estimated  Coats 
Items:  the  waterborne  Intrusion  detection  system 
procurement  funding  Is  due  to  a  slip  in  the  full 
which  slipped  procurement  funding  requirements  to 

for  RDT4E  funds  Is  due  to  the  addition  of  two  new  full-scale  development 
and  the  transportable  aensor/dlsplay  system.  The  decrease  In  FY  1984 
-scale  development  of  the  mobile  Individual  resource  protection  sensor 
FY  1985.  : 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984  FY  1985 

Estimate  Estimate 

Total 

Additional  Estimated 

to  Completion  Costa 

Procurement  (Other)(27589P) 

10,860 

20,424 

8,806  83,498 

Continuing  Not  Applicable 

(formerly  27596F) 
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Program  Element:  I64715F 
DoD  Mission  Atea:~T225  -  Air  Warfare  Support 


Title:  DoD  Physical  Security  Equipment-Exterior  (Eng  Dev) 
Budget  Activity:  #4  -  Tactical  Programs 


5.  (U)  RELATED  ACTIVITIES:  Advanced  development  tasks  Including  equipment  prototypes,  development  of  technology  base, 
and  development  testing  are  accomplished  under  Program  Element  63714F,  Department  of  Defense  Physical  Security  Equipment- 
Exterior  (Advanced  Development).  Procurement  of  physical  security  equipment  Is  accomplished  using  Other  Procurement-Air 
Force  funding  under  Program  Element  27S89F,  Base  Physical  Security  Systems.  The  Base  and  Installation  Security  System 
equipment  will  be  designed  for  Interoperability  with  the  Army  Interior  security  system  (Facility  Intrusion  Detection 
System)  and  the  Army  tactical  sensor  system  (Remotely  Monitored  Battlefield  Sensor  System).  Management  oversight  of 
the  physical  security  equipment  programs  Is  provided  by  the  Department  of  Defense  Physical  Security  Equipment  Action 
Group  with  the  Chairperson  residing  in  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering. 

6.  (U)  WORK  PERFORMED  BY:  This  program  Is  managed  by  the  Physical  Security  Systems  Directorate,  Electronic  Systems 
Division  Hanscom  Alt  Force  Base,  MA.  Department  of  Defense  agencies  performing  development  tasks  are:  Rome  Air  Develop¬ 
ment  Center,  Crlfflss  Alt  Force  Base,  NY;  Army  Mobility  Equipment  Research  and  Development  Command  and  Army  Night  Vision 
Laboratory,  Fort  Belvolr ,  VA;  Army  Waterways  Experimental  Station,  Vicksburg,  MS;  Naval  Ocean  Systems  Center,  San  Diego, 
CA;  and  the  Naval  Coastal  Systems  Center,  Panama  City,  FL.  In  addition  to  these  Defense  agencies,  the  Department  of 
Energy/Sandla  Laboratories,  Albuquerque,  NM  performs  engineering  development  tasks  and  the  analytical  Systems  Engineering 
Corporation  assists  In  the  system  engineering  support  and  integration  task. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable  / 

8.  (U)  DoD  Physical  Security  Equipment-Exterior  (Eng  Dev)  (SINGLE  PROJECT  OVER  $10  MILLION  IN  PY  1989) 

A.  (U)  Project  Description:  This  program  responds  to  Secretary  of  Defense  direction  contained  In  Department  of 
Defense  Directive  3224.3,  1  Dec  1976,  which  designates  the  Air  Force  as  executive  agency  for  the  development  of  stan¬ 
dardized  exterior  physical  security  equipment  and  systems  for  the  protection  of  bases  and  installations.  This  program 
will  provide  pre-production  equipment  and  subsystems,  and  through  test  and  evaluation,  production  specifications  for  the 
Base  and  Installation  Security  System  equipment  for  the  four  Services.  The  engineering  development  tasks  consist  of 
optimization  of  the  overall  system  configuration  through  conduct  of  component,  subsystem,  and  system  testing,  and  prepa¬ 
ration  of  production  specifications.  The  Total  Base  and  Installation  Security  System  objectives  are  to  provide  a  capa¬ 
bility  for  high  level  security,  against  all  threat  levels,  for  resources  In  the  three  deployment  modes:  permanent, 
semipermanent,  and  mobile.  Facilities  and  developments  of  other  Services,  government  agencies,  and  commercial  Industries 
will  be  used  to  the  maximum  to  Insure  that  duplication  of  effort  Is  avoided. 


Program  Element  >64715?  Title:  DoD  Phyeleel  Security  Equipment-Exterior  (Eng  Pay) 

DoD  Mies Ion  Area:  >225  -  Air  Warfare  Support  Budget  Activity!  i 4  -  Tactical  Programs 

B.  (U)  Program  Accompllshmente  and  Future  Efforts : 

(1)  (U)  FY  1982  Accompllshmente:  Many  Items  undergoing  development  for  the  Base  and  Installation  Security 
System  have  completed  full-scale  development.  The  permanent  individual  resource  protection  sensor  completed  develop¬ 
ment  in  FY  1982. 

(2)  (U)  FY  1983  Program:  The  program  provides  for  continued  full-ecale  development  of  the  following  items: 
electromagnetic  point  sensor,  mobile  individual  resource  protection  sensor,  video  frame  storage  element,  magnetic/ 
seismic  line  sensor  signal  processor,  and  ported  coaxial  cable  line  sensor. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  Ti  1984  RPT&E  Kaqueeti  Includes  funds  to  complete  engineering 
development  of  those  system  components  Intended  for  the  Total  Base  and  Installation  Security  System  and  to  continue 
engineering  development  of  other  Items  which  were  initiated  in  prior  years.  The  magnetlc/aelsmlc  line  sensor  signal 
processor  is  expected  to  complete  full-scale  development  In  FY  1984  and  will  upgrade  the  physical  security  at  nuclear 
scorage  areas  while  extending  the  useful  life  of  the  burled  line  sensor.  Full-scale  development  of  the  waterborne 
Intrusion  detection  system  and  the  transportable  sensor/display  system  will  begin  in  FY  1984.  The  waterborne  in¬ 
trusion  detection  system  will  provide  a  capability  to  detect  surface  and  underwater  Intrusion  attempts  at  high-value 
loading  docks.  Trident  bases,  and  other  sensitive  waterfront  facilities.  The  transportable  sensor/display  system 
will  provide  a  complete  detection  system  for  transportable  weapon  systems  such  as  Ground  Launched  Cruise  Missile 
flights  when  deployed  In  the  field.  Cost  estimates  are  based  on  Inputs  from  various  government  agencies  performing 
these  development  efforts  which  were  updated  In  September  1982. 

(4)  (U)  Program  to  Completion:  This  program  will  provide  type  C  (production)  specifications  for  fully  compe¬ 
titive  production  of  a  family  of  modular  electronic  equipment,  capable  of  being  integrated  in  various  system  config¬ 
urations  to  meet  Department  of  Defense  and  Service  requirements  for  physical  security.  As  requirements  for  exterior 
physical  security  are  validated,  development  tasks  will  be  assigned  to  the  Air  Force  by  the  Under  Secretary  of  Defense 
for  Research  and  Engineering  to  satisfy  the  requirement. 

C.  (U)  Major  Milestones:  Not  Applicable 
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FY  1984  RDT6E  DESCRIPTIVE  SUMMARY 

Prograa  Element:  64724F  Title:  Tactical  Countermeasures 

DOD  Mission  Area:  372  -  Escort,  Stand-off,  and  Counter  C^  Budget  Activity:  4  -  Tactical  Programs 

1.  (0)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Satina te 

FY  1984 

Eatimata 

FY  1985 
Eatlmate 

Additional 
to  Completion 

Total 

Estimated 

Coat 

TOTAL  FOR  PROCRAM  ELEMENT 

13,025 

25,276 

28,522 

32,768 

Continuing 

N/A 

2462 

COMPASS  CALL  Development 

8,170 

4,600 

10,100 

10,900 

Continuing 

N/A 

2677 

C3  Countermeasures  Development 

1,100 

3,209 

8,200 

Continuing 

N/A 

2726 

Electronic  Combat  Support 

3,665 

5,276 

9,657 

10,488 

Continuing 

N/A 

2917 

CASCADE 

1 .200 

/ 

0 

1,200 

2927 

PAVE  TICER 

14,300* 

5,556 

3,164 

Continuing 

N/A 

•Includes  S6.300K  directed  In  the  21  Deceaber  1982  Continuing  Resolution  Authorization  for  FY  83  for  PAVE  TICER. 

This  direction  was  Included  in  the  restructuring  of  the  Conventional  Standoff  Weapon  prograa. 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  To  accomplish  close  air  support,  interdiction,  and  counter 

air  missions,  the  Tactical  Air  Forces  (TAF)  require  a  command,  control,  and  communications  (C-*)  countermeasures 
capability.  The  TAF r"  EC-130H  stand-off  jamming  aircraft.  We  must  Improve  the  TAF's 

capability  to  support  and  protect  friendly  forces.  A  key  Instrument  to  Improve  the  TAF's  capability  Is  the  ability 
to  disrupt  enemy ^  "while  protecting  our  own  from  enemy  disruption.  With  this  cap¬ 

ability,  the  TAF  can  Isolate  selected  enemy  units  from  their  command  and  control  to  prevent  enemy  units  from  re¬ 
ceiving  target  assignments  and  enemy  aircraft  froa  receiving  controls  vectors.  This  prograa  provides  for  the  en¬ 
gineering  development  of  new  C^  countermeasures  equipment  for  tactical  electronic  combat  applications. 

3.  (U)  COMPARISON  WITH  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT&E  10,455  18,976  27,957  Continuing  N/A 

FY  82  Differences:  Reprogramming  between  this  and  other  Program  Elements  to  support  CASCADE  and  PAVE  TICER  (PE  64746F). 
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Program  Element:  64724F  Title:  Tactical  Countermeasures 

DOD  Mission  Area:  372  -  Escort,  Stand-off,  and  Counter  Budget  Activity:  4  -  Tactical  Programs 

FY  84  Differences:  Funding  adjustments  during  Air  Force  budget  development  process. 

4.  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

2462 

COMPASS  CALL  DEVELOPMENT 

Aircraft  Procurement-PE  27253F 

Funds*  9,461 

*Includes  Modifications  and  Initial  spares. 

16,028 

8,110 

13,828 

Continuing 

N/A 

Operations  and  Maintenance-PE 
Funds 

72207F 

0 

210 

304 

1,364 

Continuing 

N/A 

2726 

Electronic  Combat  Support 

Other  Procurement-PE  28021F 
Funds 

0 

0 

0 

11,795 

Continuing 

H/A 

2927 

PAVE  TIGER 

Missile  Procurement-PE27246F 
Funds 

Quantities 

0 

/ 

24,200 

48,797 

38,887 

4,781 

116,665 

Military  Constructlon-PE  27246 

0 

0 

3,000 

7,500 

0 

10,500 

5.  (U)  RELATED  ACTIVITIES:  The  Air  Force  production  manager  (Air  Force  Logistics  Command)  and  development  manager 
(Air  Force  Systems  Command)  for  the  EC-130H  (Project  2462)  operate  with  a  Joint  agreement  for  interface  and  configuration 
control  to  ensure  that  new  equipment  can  be  Incorporated  Into  operational  use.  Air  Force  Systems  Command  Is  responsible 
for  development  and  production  of  the  mlnl-drones  and  ground-based  systems  In  the  other  four  projects.  This  program 
will  build  upon  technology  demonstrated  In  PE  63718F,  Electronic  Warfare  Technology  and  PE  63749F,  Countermeasures 
Advanced  Systems.  Technology  that  satisfies  similar  requirements  for  other  systems  may  be  drawn  upon,  such  as  those  In 
PE  62204F,  Aerospace  Avionics,  PE  62715A,  Expendable  Jammers,  and  PE  63214N,  Tactical  C-*  Countermeasures.  This  program 
provides  engineering  development  for  PE  27253F  (COMPASS  CALL),  PE  2802 IF  (Electronic  Combat  Support),  and  PE  27246F  (Ex¬ 
pendable  Drones). 

6.  (U)  WORK  PERFORMED  BY:  Aeronautical  Systems  Division,  Wright-Patterson  AFB,  OH  -  management  of  program  to  develop 
Improvements  to  the  EC-130H  and  to  develop  and  acquire  mlnl-drone  systems;  Electronic  Systems  Division,  Hanscom  AFB, 

HA  -  management  of  program  to  develop  and  acquire  ground-based  systems;  Air  Force  Logistics  Command,  Wright-Patterson  AFB, 
OH  -  management  of  the  EC-130H  modification  program.  The  primary  contractors  performing  work  for  this  effort  include: 
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Program  Element :  64724F 

DOD  Mission  Area:  372  -  Escort,  Stand-off,  and  Counter  C-* 


Title:  Tactical  Countermeasures 

Budget  Activity:  4  -  Tactical  Programs 


Lockheed  Aircraft  Services,  Ontario,  CA  (Project  2462),  Sanders  Associates,  Nashua,  NH  (Project  2462),  Magnavox,  Fort 
Wayne,  IN  (Project  2462),  and  Boeing  Military  Airplane  Company,  Wichita,  KS  (Project  2927). 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project  2677  -  C^  Countermeasures  Development:  In  1979  the  Air  Force  identified  a  requirement  for  a  C 3 
countermeasures  capability  to  support  air  operations  penetrating  enemy  territory  beyond  the  effective  jamming  range  of 

the  EC-130H  stand-off  aircraft.  While  numerous  possiblitles  (e.g.:  the  EF-111,  on-board  jamming  systems,  and  mini-drones 
were  explored  to  satisfy  this  requirement,  a  pragmatic  approach  was  taken  to  field  a  system  in  the  near-term  using  low- 
risk  technology.  The  mini-drone  was  identified  as  a  particularly  promising  and  cost-effective  candidate.  The  mini-drone 
system,  nicknamed  PAVE  CRICKET,  will  disrupt  such  targets  as 

This  project 

will  also  evaluate  the  requirement  for  and  fund  the  development  and  acquisition  of  a  CJ  countermeasures  self-protection 
capability  for  penetrating  aircraft. 

(U)  The  PAVE  CRICKET  development  will  begin  in  FY  1983  with  a  feasibility  demonstration  of  off-the-shelf  equipment. 

In  FY  1984,  multiple  contracts  will  be  awarded  for  a  competitive  “fly  off"  and  quality  assurance  tests  of  the  jammer 
system.  PAVE  CRICKET  will  use  the  same  vehicle  as  the  PAVE  TIGER  mini-drone  system  developed  in  Project  2927. 

B.  Project  2726  -  Electronic  Combat  Support:  The  Air  Force  C^  countermeasures  program  Includes  requirements 
for  both  offensive  actions  against  the  enemy's  C^  links  and  nets  and  defensive  actions  to  protect  friendly  C^  systems. 
Projects  2462,  2677,  and  2927  in  this  program  element  (PE  64724F)  provide  offensive  capabilities  near  and  beyond  the 
foward  line  of  troops.  This  project  funds  ground-based  systems  to  provide  both  offensive  and  defensive  capabilities 

on  the  friendly  side  of  the  line  of  conflict.  Specific  developments  in  this  project  include  counters  to _ 

J  counters  to  friendly  C-*  nets  to  provide  a  realistic  testing  and  training 
environment;  systems  to  analyze  the  vulnerabilities  of  friendly  emitters  to  Soviet  exploitation;  development  of  an 
operational  <£  countermeasures  support  data  base  to  support  all  countermeasures  programs;  and  development  of 


During  FY  1982  the  Air  Force  completed  the_def inltion  phase  for  a  ground-based  system  to  counter  _ 

During  FY  1983  the  Air  Force  will  conduct  a  competitive  source  selection 
and  award  a  contract  for  the  engineering  development  of  this  system.  This  ground-based  system  will  also  have  the  capabil¬ 
ities  to  counter  friendly  nets  to  provide  a  realistic  testing  and  training  environment.  The  definition  of  an  analysis 
system  for  evaluation  of  friendly  emitter  vulnerabilities  to  Soviet  exploitation  will  continue.  Engineering  development 
of  the  countermeasures  operational  support  data  base  will  also  continue. 


(U)  During  FY  1984  all  previously  started  engineering  development  tasks  will  continue, 

analysis  system  for  avaluatlon  of  friendly  enittef  vulnerabilities  will  begin, 


Engineering  development  of  the 


Project  2927  -  PAVE  TIGER:  In  1981  the  Air  Force  identified  an  urgent  requirement  for  a  capability  to 
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Program  Element :  64724F 

DOD  Mission  Area:  372 


Stand-off,  and  Counter  C3 


Title:  Tactical  Countermeasures 
Budget  Activity:  4  -  Tactical  Programs 


We  have  thus  far  given  the  eneay  i|_ 


'/  Following  a 

review  of  currently  available  technology,  the  alnl-drone  was  deteralned  to  be  the  only  viable  approach  In  the  near  tern. 
Due  to  the  urgency  of  obtaining  this  capability,  the  Air  Force  Is  using  quick  reaction  capability  (ORC)  procedures  for 
this  developaent  to  achieve  an  IOC  In*  Following  developaent  of  this  systea,  the  Air  Force  will  review  laprove- 

aents  or  alternatives  to  the  alnl-drone  for  aid  and  far  tera  approaches  to 

3 

(U)  This  project  was  begun  In  FY  1982  In  PE  64746F,  Expendable  Drones.  During  that  year  the  engineering  developaent  was 
started,  a  seeker  source  selection  was  conducted  and  a  seeker  vendor  selected,  and  both  the  systea  design  review  and  the 
prellalnary  design  review  were  conducted. 

(U)  During  FY  1983  engineering  developaent  of  the  PAVE  TIGER  systea,  to  Include  the  vehicle,  lta  payload,  and  the  ground 
launch,  test,  and  support  equipment,  will  continue.  Flight  test  Is  scheduled  for  the  summer  of  1983.  Long  lead  pro¬ 
curement  and  production  line  start  up  will  begin. 

Engineering  developaent  will  be  completed  In  FY  1984.  Following  the  flight  teat  a  production  decision  will  be  made 
to  acquire  'vehicles  and  associated  eauloaent. 


'vehicles  and  associated  equipment. 


8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project  2462  -  COMPASS  CALL  Developaent: 

A.  Project  Description;  In  FY  1979,  the  Air  Force  defined  an  EC-130H  stand-off  Jaanalng  platform  to  be 
Integrated  Into  a  Defense-wide  command,  control,  and  communications  (C3)  Jamming  capability.  The  airborne  capability 
will  coapleaent  both  present  and  future  ground  and  sea-based  systeas  to  provide  the  theater  commander  with  a  coordi¬ 
nated  Jaaalng  capability.  The  EC-130H  stand-off  jamming  platform  Initially  used  readily  available  equipment  to  provide 
a  near-term  baseline  capability.  Meanwhile,  the  portions  of  the  C3  countermeasures  package  that  needed  development  pro¬ 
ceeded  In  this  project.  This  project  provides  engineering  development  of  jammers  to  counter  or  disrupt^ 

T within  the  enemy  C3  network.  This  project  aakea  aajor  Improvements  to  the 
Initial  EC-13011  Installed  equipment  to  make  It  more  powerful,  faster,  smarter,  and  able  to  handle  more  threats  at  one 
tlae.  These  Improvements  are  necessary  to  correct  known  deficiencies  in  the  baseline  aircraft  and  to  keep  the  EC-130H 
current  throughout  the  1980'a.  All  Improvements  to  the  aircraft  will  also  be  made  to  the  mission  simulator  to  provide 
realistic  alsslon-alrcrew  training. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishment:  Developaent  of  the  £  Jammer  was  completed  and 

testing  was  started.  Engineering  development  of  the  signal  location  system  was  started.  The  definition  phase  of  another 
program  to  counter  a  new  threat  was  begun.  All  systea  design  work  was  completed  on  the  mission  simulator. 
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Program  Eleaent:  64724F  Titles  Tactical  (ft  Countereeeauree 

DOD  Mission  Area:  372  -  Escort.  Stand-off,  and  Counter  C-*  Budget  Activity:  4  -  Tactical  Programs 

(2)  FY  1983  Prograa:  Testing  of  the  __  jaaaer  will  be  coapleted  followed  by 

a  production  decision  for  incorporation  into  the  baseline  EC-130H.  Integration  and  checkout  of  the  alaslon  simulator, 
updated  with  the  ^  jaaaer,  will  be  coapleted  followed  by  delivery  to  the  field.  Develop- 

aent  efforts  to  Incorporate  other  improvements' Bade  to  the  aircraft  into  the  mission  simulator  will  continue.  All  other 
engineering  development  and  definition  efforts  started  in  FY  1982  will  continue. 

(3)  (0)  FY  1984  Planned  Prograa  and  Basis  for  FY  1984  RDT&E  Request:  Engineering  development  and  testing 
of  the  signal  location  system  will  be  completed  followed  by  a  production  decision  for  incorporation  into  the  baseline 
EC-130H.  The  engineering  development  begun  in  FY  1982  to  counter  a  new  threat  will  continue.  The  definition  phase  of  a 
jaaaer  to  counter  an  additional  communications  system  will  begin.  Updates  to  ths  mission  simulator  to  Incorporate  Im¬ 
provements  aade  to  the  baseline  aircraft  will  continue.  Cost  estlaates  are  baaed  on  a  combination  of  ongoing  contract 
prices  and  Air  Force  estimates  from  previous  similar  work. 

(4)  (U)  Prograa  to  Completion;  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 
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PY  1984  RDTfcE  DESCRIPTIVE  SUMMARY 


Program  Element:  I64725F 

DOD  Mlealon  Areal  034 A  -  Tactical  Command  and  Control 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  Thouaanda) 


Project 

PY  1982 

PY  1983 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROCRAM  ELEMENT 

12,184 

19,000 

2463 

Hark  XII  Identification 

Friend  or  Poe  (IFF)  Program 

929 

2597 

Noncooperative  Identifica¬ 

tion  Subsystems 

3,900 

4,848 

2598 

Cooperative  Identification 

Systems 

400 

2751 

Indirect  Identification 

Subsystems 

1,700 

2778 

TAC  Air  Identification 

6,955 

12,452 

2 


Title:  Combat  Identification  Syatema 
Budge t  Activity:  #A  -  Tactical  Programs 


PY  1984 

Estimate 

PY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

26,952 

32,401 

Continuing 

Not  Applicable 

1,900 

To  Be 

Determined 

To  Be 
Determined 

13,768 

11,983 

Continuing 

Not  Applicable 

18,218 

Continuing 

Not  Applicable 

1,800 

9,484 

2,200 

Continuing 

To  Be 
Determined 

Not  Applicable 
To  Be 
Determined 

BRIEF  DESCRIPTION  OP  ELEMENT  AND  HISS ION  HEED:  The  purpose  of  this  program  element  Is  to  accomplish  engineering 
development  of  systems  that  will  provide  reliable  long-range  identification  of  airborne  targets  In  both  all-weather  and 
hostile  electromagnetic  countermeasures  environments.  This  program  Is  necessary  because  the  numerical  superiority  of 
the  projected  threat  demands  that  we  be  capable  of  engaging  the  enemy  at  long  ranges  with  our  beyond  visual  range  weapons, 
The  long  range  Identification  which  la  a  prerequisite  for  such  engagements  ' 


3.  <U)  COMPARISON  WITH  PY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&E  12,133  20,332  28,123  Continuing  Not  Applicable 

The  $29  thousand  dollar  increase  In  FY  1982  reflects  reprogramming  to  support  additional  testing  of  modifications  develop¬ 
ed  under  Project  2463.  The  $1,532  million  dollar  reduction  in  PY  1983  reflects  the  results  of  the  House  and  Senate 
Authorisation  Conference.  FY  1984  differences  reflect  revised  Inflation  Indices. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (0)  RELATED  ACTIVITIES:  Work  accomplished  under  this  program  element  Is  part  of  an  Integrated  Tri-Service  effort  to 
Improve  United  States  Identification  capabilities  worldwide.  Related  activities  Include:  Program  Element  (PE)  63267N, 
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Prograa  Element:  I64725F  Title t  Combat  Identification  Systems 

DOD  Miaaion  Area":  #344  -  Tactical  Command  and  Control  Budget  Activity:  >4  -  Tactical  Programs 

NATO  Future  Identification  System;  PE  63515N,  Advanced  Identification  Techniques;  PE  63706A,  IFF  Developmenta;  PE  63742F, 
Combat  Identification  Technology;  PE  64211N,  AIMS/ ATCEBS/ Mark  XII;  and  PE  64709A,  IFF  Equipment.  Coordination  and 
integration  of  the  various  activities  under  these  program  elements  are  accomplished  through  the  Tri-service,  Air  Force 
lead  Combat  Identification  System  Prograa. 

6.  (0)  WORK  PERFORMED  BY:  The  overall  prograa  is  managed  by  the  Tri-Service,  Combat  Identification  System  Program 
Office  at  the  Aeronautical  Systems  Division,  Air  Force  Systems  Command,  Wright  Patterson  Air  Force  Base,  OH.  The 
program  office  receives  support  from  the  Air  Force  Wright  Aeronautical  Laboratories/ Avionics  Labortory,  Wright  Patterson 
Air  Force  Base,  OH  and  other  offices  within  the  Aeronautical  Systems  Division.  Support  Is  also  provided  by  the  Electronic 
Systems  Division,  Air  Force  Systems  Command,  Hanacom  Air  Force  Base,  HA;  the  MITRE  Corporation,  Bedford,  MA  and  the 
Electromagnetic  Compatibility  Analysis  Center,  Annapolis,  HD.  Additionally,  the  following  contractors  are  engaged 

In  work  under  this  program:  Haseltlne  Corporation,  Creenlawn,  NY  (project  2463);  Teledyne  Electronics,  Newburg  Park,  CA 
(project  2463);  General  Dynamics,  Fort  Worth,  TX  (projects  2597  and  2751);  Westlnghouse  Electric  Corp.,  Baltimore,  HD 
(project  2597);  and  Watkins- Johnson  Corp.,  Palo  Alto,  CA  (project  2597). 

7.  (U)  PROJECTS  LESS  THAN  $10  HILLION  IN  FY  1984: 

A.  Project:  2463  Mark  XII  Identification  Friend  or  Foe  (IFF)  Program:  Present  Identification  Frlenjl  or  Foe 

(IFF)  equipment  la  ^  In  a  tactical  theater 

'as  a  means  of  distinguishing  friend  from  foe  or  neutral. 

The  work  has  evolved  to  defining  and  developing  modifications  to  improva  the  performance  and  operational  availability 
(l.e.,  rellablllty/supportablllty,  electromagnetic  compatibility,  self  Interference  and  Jan  realatance)  of  existing 
equipment .  The  program  places  emphasis  on  the  design  of  Improvements  that  can  be  easily  Installed  during  routine  field- 
level  maintenance  activities.  Pre-production  development,  test  and  product Ion/ retrofit  planning  for  modifications  to 
existing  transpondors  and  interrogators  was  completed  In  FY  1982.  The  modifications’  Improvement  to  Jam  resistance 
were  not  as  great  as  originally  expected,  however,  other  Improvements  (l.e.,  rellablllty/supportablllty  and  equipment 
compatibility)  provided  by  the  modifications  are  being  evaluated  and  a  determination  will  be  made  In  FY  1983  on  their 
Implementation  into  Mark  XII  equipments.  Also,  beginning  in  FY  1983  and  continuing  in  FY  1984  additional  Improvements 
will  be  Investigated  for  possible  development.  These  include  such  things  as  Improved  bullt-ln-test,  taxiway  interrogator 
tester  and  electronic  code  loading  to  replace  the  current  mechanical  keying  system. 

B.  Project:  2751  Indirect  Identification  Subsystems:  Reliable  means  of  identifying  enemy  weapon  systems  at 
distances  that  exceed  their  lethal  range  la  needed  to  allow  our  forces  to  limit  their  exposure  to  enemy  weapons  while 
still  taking  full  advantage  of  our  own  weapons’  capabilities  and  prevent  fratricide.  £ 


This  project  involves  the  development  and 

demonstration  of  techniques  to  use  existing  sensor,  processing,  and  communications  systems  to  collect,  correlate  and 
disseminate  Identification  information  from  a  variety  of  command  and  control  elements  to  the  weapon  system  users. 
Initial  efforts  will  use  automatic  data  processing  and  display  coupled  with  limited  electronic  support  measures  data 
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Program  Element!  #647 2SF  Title i  Combat  Identification  Syteaa 

DOD  Hlaalon  Area:  1344  -  Tactical  Command  and  Control  Budget  Activity:  ^4  ~  Tactical  Programa 

to  demonstrate  the  feasibility  of  using  this  type  of  data  In  Improving  the  overall  Identification  process.  In  FY  1982 
planning  and  coordinating  actlvltlas  In  support  of  a  European  theater  demonstration  of  Improved  Indirect  Identification 
was  conducted.  These  activities  mill  continue  In  PY  1983  in  support  of  the  development  of  hardware  and  software  to 
Integrate,  display,  and  automate  the  identification  function.  This  will  culminate  In  an  ln-theater  demonstration  of 
the  Improved  capabilities  beginning  in  FY  1984  and  support  efforts  to  plan  for  Incorporation  of  these  techniques  Into 
the  Tactical  Air  Control  System. 

8.  (U)  PROJECTS  OVER  $10  MILLION  1H  FY  1984: 

(U)  Project:  2397  Honcooperatlve  Identification  Subsystems 

A.  Project  Description!  Beyond  visual  range  identification  of  airborne  targets  laf 

~  In  March  1978,  North  Atlantic  Treaty  Organisation  (NATO)  Long  Term  Defense  Program 
Task  Force  Five  on  Air  Defense  ( 

Similarly,  the  need  for  Improved  identification  capability  has  been  documented  by  Tactical  Air  Forces 
Statements  of  Operational  Need  304-79  and  305-79  and  more  recently  in  a  Joint  Mission  Element  Need  Statement  approved  by 
the  Secretary  of  Defense  on  30  October  1980.  ["" 

''several  complementary  cooperative  and  noncooperative 

identification  techniques  as  well  as  their  Integration  are  being  developed  under  the  Air  Force  led,  Trl -Service  Combat 
Identification  System  Program.  Thla  project  accomplishes  the  engineering  development  of  the  most  promising  methods 
fox  noncooperative  target  identification.  Primary  emphasis  Is  on  techniques  that  can  be  applied  to  the  F-J5  and  F-16 
aircraft  during  the  mid  1980s.  Included  In  these  techniques  is  Che  Dual  Mode  Recognition  technique  whl 

Another  technique  using  radio  frequency  emissions  from  the  target  aircraft  to  perform  long-range, 
adverse  weather  Identification  passively.  Is  being  Investigated.  This  project  will  also  develop  the  capability  to  Inte¬ 
grate  and  correlate  Identification  Information  from  multiple  sources  onboard  the  weapon  system.  Also,  noncooperative 
Identification  technology  Is  being  applied  to  adapt  electronic  support  measures  equipment  to  support  the  near-term  demon¬ 
stration  of  Improved  Indirect  Identification  capabilities  and  future  architecture  Implementation  of  the  Indirect  capa¬ 
bilities  Into  the  Tactical  Air  Control  System. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (0)  FY  1982  Accomplishments;  The  feasibility  demonstration  of  off-the-shelf,  radio  frequency  sensor 
technology  to  perform  airborne  targe  Identification  passively  was  successfully  completed.  Engineering  development  support 
was  provided  to  the  F-16  program  office  for  application  of  the  Dual  Mode  Recognition  (DMR)  noncooperative  Identification 
algorithm  to  the  F-16  radar.  This  Involves  the  translation  and  Integration  of  the  DMR  algorithm  software  Into  the  radar/ 
program  signal  processor  architecture.  Additionally,  work  In  preparation  for  a  near-term,  ln-theater  demonstration  of 
Improved  Indirect  identification  capabilities  was  conducted.  Besides  the  development  and  planning  In  support  of  the 
actual  demonstration,  this  Involved  the  development  and  Integration  of  noncooperstlve  Identification  technology  for  use 
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In  the  European  demonstration  at  a  Tactical  Air  Control  System/ Control  and  Reporting  Center.  The  demonstration  Is 
expected  to  provide  a  basis  for  transitioning  an  improved  Identification  capability  to  the  command  and  control  systems. 

(2)  FY  1983  Program:  A  design  study  will  be  Initiated  to  determine  the  utility  of  Integrating  passive, 
radio  frequency  Identification  technology  Into  existing  tactical  aircraft  (e.g.,  P-16) ,  and  the  frequency  coverage  and 
processing  capability  of  the  sensor  demonstrated  in  FY  1982  will  be  Increased.  Also,  engineering  support  will  be  provided 
to  the  F-16  for  application  and  refinement  of  the  Dual  Mode  Recognition  noncooperative  identification  algorlthi 

Additionally,  the  near-term,  in-theater  demonstration  of  Improved  Indirect  identification  capa¬ 
bilities  will  be  transitioned  and  continued  under  Project  2751 •  In  addition,  initial  planning  activities  will  begin  In 
support  of  the  expected  transition  to  engineering  development  of  onboard  Integration  of  Identification  data  from  multiple 
sources.  Also,  efforts  In  support  of  developing  a  miniaturized  version  of  a  Mark  XII  interrogator  for  Incorporation 
Into  the  F-16  will  be  conducted. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT4E  Request:  Baaed  on  the  results  of  the  FY  1983 
design  study,  engineering  development  activity  will  begin  to  support  the  Integration  of  passive,  radio  frequency  Identi¬ 
fication  technology  Into  existing  tactical  aircraft  (e.g.,  F-16  radar).  Work  on  providing  the  F-16  with  a  Mark  XII 
Interrogator  capability  to  Identify  friends  will  continue.  Also,  Engineering  development  and  tests  In  support  of  the 
applications  of  the  Dual  Mode  Recognition  algorithm  to  the  F-16  radar  will  be  completed  and  Incorporation  of  the  Initial 
algorithm  Into  the  Improved  production  line  radar  will  be  accomplished.  Additionally,  noncooperative  identification 
technology  will  be  applied  to  selected  ground  based  sensors  In  support  of  the  European  theater  demonstration  of  Improved 
Indirect  Identification  capabilities.  Also,  engineering  development  of  the  onboard  Integration  of  Identification  data 
from  multiple  sources  will  begin  with  Initial  emphasis  on  application  to  the  F-15  aircraft.  Cost  estimates  are  based  on 
parametric  analyses  conducted  by  the  Combat  Identification  System  program  office  during  the  summer  of  1982.  The  funding 
maintains  an  outyear  development  schedule  that  will  support  the  mid  1980s  incorporation  of  passive  Identification,  Mark 
XII  Interrogation,  and  Dual  Mode  Recognition  capabilities  on  the  F-16  as  well  as  the  multi-source  Integration  algorithm 
on  the  F-15. 


(4)  Program  to  Completion:  Engineering  development'  activity  in  support  of  the  Integration  of  passive, 

radio  frequency  Identification  technology  Into  existing  tactical  aircraft  will  be  completed  as  will  a  miniaturized  Mark 
XII  Interrogator.  The  Dual  Mode  Recognition  Algorithm  will  be  Improved.  Also,  other  noncooperative  target  recognition  ^ 
techniques  ’  -> 

will  be  selected  for  engineering  development  and/or  enhancement  as  their  utility  is  demonstrated  through  advanced 
development  or  other  suitable  means.  In  addition,  the  development  and  refinement  of  the  onboard  Integration  of  Identifi¬ 
cation  data  from  multiple  sources  will  continue  after  Its  Initial  Incorporation  on  fighter  aircraft.  This  Is  a  continuing 
program. 
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DOD  Mission  Area;  l34»  -  Tactical  Command  and  Control  Budget  Activity;  14  -  Tactical  Programs 

C.  MAJOR  MILESTONES: 


Ml lea tones;  Dates; 

TO  Incorporation  of  Dual  Mode  Recognition  Into  P-16 
Production  Radar 

(2)  European  theater  Demonstration  of  Improved 

Indirect  Identification  Capabilities  Dec  1984 

(3)  Begin  Engineering  Development  of  Multi-Source 

Integration  Algorithm  1984 

(4)  Complete  Development  of  F-16  Mark  XII  Interrogator  1985 

(5)  Decision  on  Approach  for  Incorporation  of  Passive 

Identification  Capabilities  1984 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #  64733F 

DOD  Mission  Areal  #224,  Defense  Suppression 

1.  (U)  RESOURCES  (PROJECT  LISTIHC) :  ($  In  thousands) 


Title:  Surface  Defense  Suppression 

Budget  Activity:  #4.  Tactical  Programs 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional  Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion  Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

6,332 

4,740 

1,916 

188,224 

2147 

Imaging  Infrared  Seeker 

Integration 

5,144 

3,345 

1,916 

42,224 

2195 

Modular  Culded  Weapon  System 

1,188 

1,395 

123,500 

2225 

Weapon  System  Integration 

22,500 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  Thla  program  develops  the  CBU-15  Modular  Culded  Weapon  System. 
This  weapon  la  a  2000  lb  class  guided  glide  bomb  designed  to  destroy  high  value  targets  (Interdiction)  and  enemy  surface- 
to-air  defenses  (defense  suppression).  The  ln-produc tlon  CBU-15  with  television  and  data  link  (TV/DL)  Is  optimized  for 
low  altitude  launch  allowing  precise  delivery  while  providing  standoff  range  to  the  delivery  aircraft.  This  combination 
of  low  altitude  delivery  and  standoff  reduces  exposure  of  the  delivery  aircraft  to  enemy  defenses.  This  program  provides 
modular  Improvements  to  CBU-15  to  extend  Its  effectiveness  against^  key  targets.  Key  development  areas  address  nighttime 
and  limited  adverse  weather  capability. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


RDT&E 

Other  Procurement  (PE  I28030P) 
Aircraft  Procurement 


9,564  4,740  0  0  0 

67,741  47,321  100,908  105,960  229,727 

15,975  9,600 


-  IIR  seeker  production  delays  caused  reduced  FY82  effort  and  extension  of  RDT&E  Into  FY84. 

-  Change  In  actual  prior  year  expenditure 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


Other  Procurement  (PE  I23030F) 
(Quantity) 

Aircraft  Procurement  (3010) 
P-1900 


186,711 

571,879 

41,375 


FY  1982  FY  1983  FY  1984  FY  1985  Additional 

Actual  Estimate  Estimate  Estimate  to  Completion 

67,741  47,321  50,216  129,560  295,043 

(340)  (250)  (250)  (525)  (1070) 


Total 

Estimated 

Costs 

626,203** 

(2540)* 

31,235 
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Program  Element :  I 
DOD  Mission  Area: 

64733F 

#224,  Defense 

Suppression 

Title:  Surface  Defense  Suppression 

Budget  Activity:  #4,  Tactical  Programs 

P-1100 

7,500 

0 

0 

0  0  7,500 

TOTAL  3010 

13,175 

9,600 

0 

0  0  38,735 

‘Represents  Current  Buy 

“Includes  reduced  FY  84  procurement  due  to  fiscal  constraints 

5.  (U)  RELATED  ACTIVITIES;  Related  and  supporting  efforts  are  pursued  In  Program  Element  (PE)  64606P,  Conventional 
Standoff  Weapon  and  PE  64608F,  Close  Air  Support  Weapon  System.  PE  64606F  develops  a  conventional  standoff  weapon  of 
greeter  capability  than  the  CBU-15;  PE  64608F  develops  an  Imaging  Infrared  seeker  to  be  used  on  the  Air  Force  and  Navy 
versions  of  the  MAVERICK  and  GBU-15.  PE  64606F  also  Includes  the  development  of  a  Jam-resistant  data  link  for  the 
conventional  standoff  weapon;  this  data  link  may  have  application  to  the  CBU-15,  although  this  is  not  the  focus  of  the 
effort. 

6.  (U)  WORK  PERFORMED  BY:  Program  management  la  provided  by  Headquarters,  Air  Force  Systems  Command  (AFSC),  Andrews 
AFB  MD,  and  Armament  Division  (AD),  Eglln  AFB  FL.  Major  contractors  are  Rockwell  International,  Columbus  OH  and  Hughes 
Aircraft  Co,  Culver  Clty/Canoga  Park  CA. 

7.  (U)  CBU-15  (SINCLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984)  ' 

A.  (U)  Project  Description!  Imaging  Infrared  Seeker  Integration.  This  project  develops.  Integrates  and  tests  an 
Imaging  Infrared  (HR)  seeker  for  the  CBU-15.  The  in-productlon  CBU-15  with  television  seeker  provides  an  effective 
capability  for  standoff,  precision  weapon  delivery  during  conditions  of  daylight  with  moderate-to-good  visibility  at 
very  low  attitudes.  The  IIR  seeker  extends  this  capability  Into  conditions  of  night  and  limited  haze. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments;  Development,  Test  and  Evaluation  (DT&E)  flight  testing  for  the  GBU-15  IIR 
seeker  was  Initiated.  Captive  flight  missions  were  used  to  train  aircrews,  to  gather  data  on  operational  effectiveness, 
tactics  and  environment  and  to  test  the  Integration  of  the  HR  seeker  with  the  weapon  data  link  and  data  link  pod.  The 
IIR  seeker  acceptance  specifications  were  finalized. 

(7)  (U)  FY  83  Program:  Finish  DT&E  flight  testing  with  the  launching  of  four  CBU-15  IIR  weapons.  Initiate  oper¬ 
ational  flight  testing  to  demonstrate  the  capability  of  this  system  to  accurately  attack  high-value  targets  during  night 
and  haze  conditions.  Eleven  weapons  will  be  launched.  Support  equipment  for  the  IIR  seeker  will  be  updated  to  a 
production  ronf * guratton. 

(3)  (U)  FY^  1984  Planned  Program  and  Baals  for  FY  1984  RDT&E  Request:  Finish  operational  flight  testing.  Prepare  for 
and  conduct  a  production  decision  on  the  IIR  seeker.  Assuming  a  favorable  production  decision,  begin  transition  from  the 
television  version  to  the  IIR  configuration. 
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(4)  (U)  Program  to  Completion:  The  production  of  the  GBU-15  will  continue,  In  the  HR  version,  assuming  a  favorable 
production  decision  is  made;  otherwise  production  will  continue  using  the  television  version. 

C.  (U)  Major  Milestones: 


Milestones: 

Dates: 

C8U-15/TV/DL 

Initial  Production  Contract  Award 

Sep  80 

CBU-15/TV/DL 

Initial  Production  Delivery 

Jan  82 

CBU'15/IIR 

DT&E  Start 

Jul  82 

GBU-15/  I1R 

IOT&E  Start 

Mar  83 

GBU-15/11R 

Production  Decision 

May  84 
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Budget  Activity:  Tactical  Program,  #4  _ 

Program  Element :  F64733F,  Surface  Defense  Suppression 

feat  and  Evaluation  Data 
1 .  ( U )  Development  Test  and  Evaluation : 

(U)  The  Glide  Bomb  Unit  G8U-15(V)/B  Modular  Cuided  Weapon  Syaten  la  a  family  of  guidance  and  control  and  airfoil 
modules  which,  when  combined  with  either  the  MK-84  General  Purpose  Bomb  or  the  Cluster  Bomb  Unit  CBU-75a/B  Cluster 
Vbrhead  can  be  configured  for  various  attack  and  target  conditions.  The  GBU-15  utilizes  a  Cruciform  Wing  airfoil 
optimized  for  low  level  standoff  delivery.  Following  completion  of  Congresslonally  directed  testing  In  March  80  and 
recertification  by  the  Deputy  Secretary  of  Defense,  the  GBU-IS(V)  1/B  has  been  approved  for  production;  a  contract  for 
the  Initial  United  States  Air  Force  production  with  a  follow-on  option  was  awarded  In  September  80  to  Rockwell  Inter¬ 
national.  This  version  employs  a  television/data  link  guidance  to  allow  the  standoff  delivery  of  the  MK-84  bomb 
against  high  value,  heavily  defended  targets  requiring  precise  hitting  accuracy.  Development  effort  Is  continuing  to 
Integrate  and  teat  an  Imaging  Infrared  guidance  based  upon  the  Maverick  seeker  to  provide  attack  capability  during 
conditions  of  night  and  light  haze.  A  Planar  Wing  Weapon  variant  developed  under  this  program  element  has  been  re¬ 
designated  as  the  GBU-20(V).  Due  to  substandard  test  results  of  that  weapon  and  fiscal  constraints,  further  develop¬ 
ment  and  te6t  of  the  GBU-20  has  been  suspended. 

(U)  The  development  contractor  for  the  GBU-15  is  Rockwell  International  Corp.,  Columbus,  OH.  Program  management 
is  provided  by  Headquarters,  Air  Force  Systems  Command,  Andrews  Air  Force  Base,  MD,  and  its  subordinate  organization. 
Armament  Division,  Eglln  Air  Force  Base,  FL.  The  GBU-15  testing  consisted  of  a  developm— :t  test  and  evaluation  effort, 
conducted  by  Air  Force  Systems  Command,  and  a  combined  development  test  and  evaluatlon/lnltlal  operational  test  and 
evaluation  conducted  by  Tactical  Air  Warfare  Center,  Eglln  Air  Force  Base,  FI.  A  total  of  44  GBU-15s  have  comprised 
the  Development  Test  and  Evaluation  portion  of  the  test  program.  MasB  simulation  vehicles  were  used  to  verify  aircraft 
handling  and  safe  jettison  characteristics  (six  MK-84  and  three  CBU-75A/8  on  F-4  and  eight  MK-84  on  F— 1 11).  Six 
weapons  were  preprogrammed  MK-84  vehicles  launched  from  an  F-4  to  verify  weapon  response  to  Initial  autopilot  design. 
Seven  were  equipped  with  distance  measuring  equipment  (two  MK-84  and  five  CBU-75A/B) .  Six  MK-84  weapons  were  launched 
from  an  F-4  using  television  guidance  In  the  lock-on-before- launch  profile.  Eight  weapons  were  equipped  with  data 
link  guidance  and  MK-84  warhead;  three  launched  from  an  F-4,  two  from  a  B-52,  and  thr:e  from  an  F— 1 11.  All  flight 
tests  were  conducted  at  Eglln  Air  Force  Base,  FI.  with  the  exception  of  distance  measuring  equipment  tests  which  were 
conducted  at  White  Sands  Missile  Range,  NM.  and  the  F— 1 1 1  Integration  tests  conducted  at  China  Lake,  CA.  Fuzing  systems 
used  were  the  FMU-124A/B  for  the  MK-84  and  the  FMU-123/B  for  the  CBU-75  warhead.  Results  of  the  FHU-124  reliability 
testing  was  .968  at  the  90  percent  confidence  level  (requirement  Is  .95/90  percent).  An  extensive  series  of  captive 
flight  tests  was  also  conducted  at  Eglln  AJr  Force  Base,  FL.  to  evaluate  airborne  data  link  pod  coverage  and  evaluate 
Electronic  Counter  Meaaures/Electro  Magnetic  Interference  capability  of  both  the  GBU-15  and  the  AN/AXQ-14  data  link  pod. 
Cround  tests  Included  radar  cross  section  testing  and  testing  to  determine  the  antenna  pattern  coverage  of  the  AN/AXQ-14 
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data  link  pod  on  the  F-4,  F— 1 11.  and  B-S2.  Major  change!  for  Initial  Operational  Test  and  Evaluation  weapons 
Included  improvements  In  the  autopilot  for  low  level  launch  capability.  Required  modification*  a*  a  result  of  the 
Development  Test  and  Evaluation  program  were  Incorporated  into  the  Initial  Operational  Test  and  Evaluation  test 
hardware. 

(U)  Hardware  reliability  has  been  examined  throughout  the  CBU-15  test  program.  The  cumulative  demonstration  mean 
time  between  failure  throughout  the  Phase  1-Phase  IV  Initial  Operational  Test  and  Evaluation  testing  was  25.1  hours 
versus  an  established  standard  of  14.2  hours.  The  goal  established  for  out  of  box  reliability  (Initial  checkout)  for 
the  development  pre-production  hardware  used  In  the  Phase  III  and  IV  Initial  Operational  Test  and  Evaluation  was  92 
percent  at  the  85  percent  confidence  level.  The  Initial  test  paas  rate  for  Phase  III  and  IV  was  nine  weapons  checked, 
eight  passed,  for  89  percent.  The  use  of  hard  tooling,  circuit  board  redesign,  full  electronics  “burn  In"  and  decreased 
"touch  labor"  during  manufacturing  are  expected  to  improve  the  out-of-box  reliability  of  the  production  hardware.  The 
out-of-box  reliability  specification  for  the  production  hardware  Is  95  percent  and  will  be  checked  during  the  Follow-on 
Operational  Test  and  Evaluation.  The  initial  United  States  Air  Force  production  contract  for  CBU-15  with  Television 
guidance  was  awarded  In  September  80;  initial  production  deliveries  began  In  January  82.  With  the  exception  of  pro- 
duclblllty  changes,  the  Initial  Operational  Test  and  Evaluation  hardware  represents  the  form,  fit,  and  function  of  the 
hardware  being  procured.  Follow-on  Operational  Test  and  Evaluation  using  production  CBU-15b  Is  planned  during  October 
82-Aprll  83.  The  CBU-15  with  Television  guidance  satisfactorily  passed  the  environmental  qualification  tests  as  re¬ 
quired  by  Military  Standard  810B. 

(U)  The  Integration  of  the  Maverick  Imaging  Infrared  seeker  into  the  CBU-15  will  extend  CBU-15  operation  Into 
conditions  of  night  and  light  haze.  Advanced  development  module  testing  was  conducted  during  the  period  1  August  1979- 
31  December  1979.  This  testing  was  designed  to  evaluate  the  functional  aspects  of  hardware  design  and  Investigate  some 
operational  use  concerns.  Imaging  Infrared  seekers  and  CBU-15  weapon  modules  were  acquired  through  1982  to  support 
Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation.  Development  Test  and  Evaluation  began  In 
July  1982.  Initial  Operational  Test  and  Evaluation  is  scheduled  for  March  1983-February  1984.  The  principal  test  site 
for  Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation  will  be  Eglln  Air  Force  Baae,  FL.  A  Test 
and  Evaluation  Master  Plan  has  been  prepared  identifying  specific  development,  operational  effectiveness,  and  opera¬ 
tional  suitability  objectives.  Specific  measures  of  effectiveness  have  been  developed  for  each  objective  and  published 
In  the  Development  Teat  and  Evaluation  and  Initial  Operational  Test  and  Evaluation  Test  Plans. 


506  L~>0 

\ 

i 


i 


Budget  Activity:  I 4,  Tactical  Prog rang _ 

Program  Element :  64733P  -  Surface  Defense  Suppression 

Teat  and  Evaluation  Data 


2.  (U)  Operational  Teat  and  Evaluation  Data: 

a.  (U)  CBU-15/Cruclform  Ming  Weapon  (CWW)/Televialon/Data  Link. 

(1)  (U)  The  teatlng  of  thia  weapon  van  accomplished  in  four  phaaea.  Phases  I  and  II  were  combined 
Development  Teat  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation  (DT&E/IOT&E)  conducted  by  the  Armament  Division 
and  the  Tactical  Air  Warfare  Center  (TAUC) ,  October  1975-December  1977.  The  IOT&E  Deport  was  published  in  November  1978 
(TAC  Project  75C-O03T,  CBU-15  CWW  DT&E/IOT&K  Phage  I  and  II,  Secret).  Phases  III  and  IV  wars  additional  IOT&E  conducted 
by  TAUC  (Phase  III,  May  1978-June  1979;  Phase  IV,  October  1979-Pebruary  1980).  Phase  III/IV  IOT&E  Report  was  published 
in  May  1980  (TAC  Project  75C-003T,  GBU-15  CWU  IOT&E  Phase  III  and  IV,  Secret).  Both  reports  are  available  through  the 
Defense  Technical  Information  Center,  Cameron  Station,  Alexandria,  Virginia  22314. 

(2)  (U)  For  all  four  phases  of  the  test  program,  the  Air  Force  Test  and  Evaluation  Center  (AFTEC) 
approved  the  TAUC  test  plans,  monitored  the  testing,  and  provided  Independent  comments  on  the  test  results  to  the 
Chief  of  Staff,  United  States  Air  Force. 

/ 

(3)  (U)  In  addition  to  the  GBU-15  IOT&E,  four  weapons  were  launched  during  other  programs.  Three 
weapons  were  launched  during  the  F-111F  PAVE  TACK  OT&E/IOT&E,  and  one  weapon  was  launched  during  the  Precision  Guided 
Munitions  Demonstration  for  the  Secretary  of  Defense  at  Uhite  Sands  Missile  Range,  NM,  December  1978. 

(4)  (U)  The  following  is  a  summary  of  test  results: 

(a)  A  total  of  21  GBU-15  IOT&E  launches  were  conducted:  17  from  the  F-4E  and  four  from  the 

P-U1F.  '  . 

One  of  the  failures  was  hardware  related;  during  launch  of  Phase  IV,  the  weapon  directional/vertical  gyro  failed  to 
uncage.  Two  launch  failures  were  operator  induced,  and  one  launch  failure  was  weather  related. 

(b)  Of  the  21  launches,  12  weapons  were  launched  at  a  release  altitude  below  500  feet  above 

ground  level.  “  The  gyro  malfunction  accounted  for  one  of  the  failures;  the  other 

failure  was  due  to  operator  error  (weapon  launched  out  of  envelope). 

I 

(c) 
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Budget  Activity:  #4,  Tactical  Programs _ 

Program  Elements :  64733F  -  Surface  Defense  Suppresalon 


(5)  (U)  A  follow-on  operational  test  and  evaluation  (FOT&E)  of  the  GBU-15/TV  weapon  la  being  planned  by 

the  Tactical  Fighter  Weapons  Center.  The  test,  scheduled  October  82  to  April  82,  will  consist  of  18  weapons  launches 
from  the  F-4E  PAVE  TACK  and  F-111F  PAVE  TACK  aircraft.  Emphasis  during  FOT&E  will  be  placed  on  the  development  of 
additional  tactics  to  enhance  CBU-15  employment  and  verification  that  deficiencies  noted  during  IOT&E  have  been  cor¬ 
rected. 


b.  (U)  CBU-15  CWW/Inf rared  (IR)/Data  Link. 

(1)  (U)  The  Air  Force  Is  currently  planning  for  an  IOT&E  of  the  GBU-15  CWW/IR  weapon  In  the  March 
1983  to  February  1984  time  period.  AFTEC  has  been  designated  as  the  OT&E  agency  to  conduct  this  IOT&E  which  will 
consist  of  11  weapons  launches  from  the  F-4E  PAVE  TACK  aircraft  (seven  weapons)  and  the  F-111F  PAVE  TACK  aircraft 
(four  weapons).  In  addition,  65  captive-carry  sorties,  using  both  of  the  above  aircraft,  will  be  flown  to  generate 
approximately  300  passes  from  which  data  on  target  acquisition,  acquisition  ranges,  and  effects  of  weather  can  be 
obtained  and  evaluated. 

(2)  (U)  The  principal  test  sites  will  be  Eglln  APB,  Florida,  and  Naval  Weapons  Center,  China  Lake, 
California.  Captive-carry  missions  will  be  flown  off  range  against  realistic  targets  In  the  southeastern  and  north¬ 
western  US.  On-range  targets  for  actual  weapon  launches  will  be  selected  for  the  degree  to  which  they  represent  real 
world  targets.  Tactical  Air  Command  aircrew  and  maintenance  personnel  will  participate  throughout  the  IOT&E. 

c.  (U)  CBU-20  (formerly  designated  the  GBU-15  Planar  Wing  Weapon) 

(1)  (U)  Between  April  1977  and  August  1979,  a  combined  DT&E/IOT&E  of  the  CBU-20  was  conducted  to 

evaluate  this  weapon  for  employment  by  the  B-52D.  AFTEC  was  the  OT&E  agency  for  this  test.  The  IOT&E  Report, 
published  In  December  1979  under  the  title  B-52D/GBU-15  PWW  IOT&E,  is  available  from  the  Defense  Technical  Information 
Center. 


(2)  Based  upon  test  results. 


(3) 

termln  ited  by  IIQ  USAF  PMD,  26  May  1981. 


The  CBU-20  program  was  officially 

5!)0  6^2^ 


l 


Budget  tetlvltys  Tactical  Program,  >4 _ 

Program  Element :  I64733F,  Surface  Pefenae  Suppression 

3.  Systea  Characteristics: 

CRUCIFORM  WING  WE APON/MK-84/TE LEVIS ION/DAT A  LINK  TECHNICAL  CHARACTERISTICS 

Characteristic  Objective  Threshold  Peaonet rated1 


Maximum  Mach 

Maximum  Altitude  (feet) 

Minimum  Altitude  (feet) 

Range  (Nautical  Mile) 

Accuracy  (feet)  (Circular  Error  Probable) 
Reliability 

(weapon  hardware  inflight) 


1  Demonstration  of  parameter  maximum  was  not  necessarily  a  teat  objective. 

2  Data  not  specified  in  technical  specifications 

3  Tactical  Air  Command  goal  for  Initial  Operational  Test  and  Evaluation 

4  Demonstrated  during  Development  Test  &  Evaluatlon/Inltlal  Operational  Test  and 

Evaluation  Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation  program  conducted  by  Tactical 
Warfare  Center. 

5  Demonstrated  during  Development  Test  and  Evaluation  program  conducted  by  Air  Force  Systems  Command 
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FY  1984  RDT4E  DESCRIPTIVE  SUMKARY 

Program  Element:  F64737F 

DOD  Mission  Area:  1371  -  Self  Protection 

1.  (0)  RESOURCES  (PROJECT  LISTING)  (?  In  thousands): 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

54,096 

46,726 

42,241 

18,041 

Continuing 

N/A 

2712 

ASPJ  Common  Development 

31,200 

27,637 

20,657 

5,997 

Continuing 

N/A 

2715 

ALQ-131/CPMS  Development/ 
Integration 

7,954 

5,789 

6,284 

1,444 

0 

27,702 

2719 

F/16/ASPJ  Development/ 
Integration 

14,942 

13,300 

15,300 

10,600 

0 

57,218 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  MEED:  The  Airborne  Self  Protection  Jammer  (ASPJ)  designated  as  the  ALQ- 
165  Is  a  Joint  Air  Force/Navy  engineering  development  program  for  an  Internally  mounted  electronic  countermeasures  (ECM) 
system  that  will  provide  self  protection  and  increase  the  probability  of  aircraft  survivability  when  various  tactical 
aircraft  (F-16,  F-14,  F/A-18,  A-6E,  and  EA-6B)  are  confronted  by  modern  diversified  radar  controlled  weapon  systems. 
Development  of  associated  support  equipment,  alternate  technology  and  aircraft  Integration  are  Included.  Also  Included 
Is  development  of  a  Comprehensive  Power  Management  System  (CPMS)  for  the  USAF  ALQ-131  ECM  Pod  to  be  carried  by  those 
aircraft  not  programmed  for  ASPJ.  Major  component,  subsystem  and  system  development  will  continue  through  the  full 
scale  production  decision.  Engineering  Development  Model  systems  will  undergo  effectiveness,  qualification,  and  reli¬ 
ability  testing.  These  systems  will  also  be  used  to  prototype  aircraft  installations. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  Thousands) 

(U)  KDT&E  54,096  46,726  35,133  Continuing  Not  Applicable 

(U)  FY  1984  Increase  Is  the  result  of  revised  Inflation  Indices,  cost  of  adding  additional  capability  to  respond 
to  the  latest  threat  assessment  and  the  development  of  support  equipment. 


Title:  Airborne  Self  Protection  Jammer  (ASPJ) 
Budget  Activity:  >4  -  Tactical  Programs, 
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Program  Element:  >64737F  Title*.  Airborne  Self  Protection  Jammer  (ASPJ) 

DOD  Mission  Area:  #371  -  Self  Protection,  Budget  Activity:  H  -  Tactical  Programs , 

4.  (U)  OTHP.K  APPROPRIATION  FUNPS: 

(U)  Procurement  (Aircraft)  PE  27133F  (F— 1 6) 

5.  (0)  RELATED  ACTIVITIES:  This  program  is  structured  as  a  joint  Navy/Air  Force  effort  with  Navy  funds  provided  under 
PE  64226N,  Advanced  Self  Protection  Systems.  It  is  the  Intent  of  this  program  to  attain  1002  commonality  of  the  ASPJ 
system  design  for  Internal  application  and  to  equally  share  the  total  Croup  B  cost  of  engineering  development  between 
the  two  Services.  The  Air  Force  and  Navy  Joint  development  effort!  were  initiated  during  FY  1979.  Air  Force  funds 
were  provided  under  PE  64738F,  Protective  Systems  and  PE  64739F,  Tactical  Protective  Systems.  In  FY  1980  Air  Force 
direction  and  funds  for  this  effort  were  consolidated  under  PE  64737F,  Airborne  Self  Protection  Jammer.  The  F-16 
internal  ECU  (1ECM)  efforts  are  directly  related  to  PE  27133F,  F-16  Squadrons.  The  ALR-74  Radar  Warning  Receiver 
program  is  being  Interfaced  with  the  ALQ-165  to  insure  compatibility. 

6.  (U)  WORK  PERFORMED  BY:  ASPJ  development  is  managed  by  a  Joint  Navy/Air  Force  Program  Office  at  the  Naval  Air  Systems 
Command,  Washington,  D.C.  The  Navy  is  the  lead  Service.  The  Air  Force  unique  portion  of  this  program,  integration  of 
CPMS  Into  the  ALQ-131  and  ASPJ  into  the  F-16,  is  managed  by  the  Aeronautical  Systems  Division,  Wrlght-Patterson  AFB ,  OH 
with  assistance  by  AFLC,  Wrlght-Patterson  AFB,  OH.  The  ASPJ/CPMS  Phase  I  design  effort  was  accomplished  by  two  competi¬ 
tive  contractor  teams.  One  team  was  Northrop  Corporation,  Rolling  Meadows,  IL  and  Sanders  Associates,  Nashua,  NH.  The 
second  team  was  ITT,  Nutley,  NJ  and  Westlnghouse  Corporation,  Baltimore,  MD.  The  ITT/Westinghouse  team  was  selected 
during  FY  1981  to  proceed  into  Phase  II  (full  scale  engineering  development)  to  develop  engineering  development  models. 
Integration  of  ASPJ  into  the  F-16  Is  being  accomplished  by  General  Dynamics,  Fort  Worth,  TX. 

7.  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Project  2715,  ALQ-131/CPMS  Development/Integration:  This  project 

adapts  the  receiver/processor  portion  of  the  AL0-165/ASPJ  to  provide  an  enhanced  power  management  capability  (Compre¬ 
hensive  Power  Management  System/CPMS)  for  the  ALQ-131  electronic  countermeasures  (ECM)  pod.  CPMS  will  have  a  capability 
to  detectf"  "'radars.  AL0-131  ECM  pods  will  be  used  on  aircraft  not  scheduled  to  be 

equipped  with  the  ASPJ  Internal  ECM  system,  such  as  the  A-7D,  A-10,  and  F/RF-4.  In  FY  1982  the  critical  design  review 
was  completed  and  Phase  II,  Engineering  Development  Model  fabrication,  assembly  and  testing  was  Initiated.  In  FY  1983, 
Phase  II,  Engineering  Development  Model  fabrication,  assembly  and  test,  of  the  CPMS  development  will  continue.  Delivery 
of  engineering  development  models  will  commence  early  phases  of  Development  Test  and  Evaluation.  For  FY  1984  the 
planned  program  Is  to  complete  Development  Testing  and  Initiate  Operational  Testing. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2712,  ASPJ  Common  Development 

A.  Project  Description:  This  project  funds  the  Air  Force's  share  of  the  joint  Navy/Air  Force  common  develop¬ 
ment  of  the  Airborne  Self  Protection  Jammer  (ASPJ),  ALQ-165.  This  development  Is  required  to  Increase  Air  Force  and 
Navy  tactical  aircraft  survivability  and  provide  an  enhanced  probability  of  mission  success.  The  Research,  Development, 
Test  and  Evaluation  effort  leading  to  the  Alfl-165  is  required  to  develop  advanced  electronic  countermeasures  techniques 
for  countering  projected  threats 

r  *<r  : 


i 


Program  Element:  I64737F  Title:  Airborne  Self  Protection  Jammer  (ASPJ) 

DOD  Mission  Area:  #371  -  Self  Protection,  Budget  Activity:  #4  -  Tactical  Programs, 

__  Sixteen  ASPJ  Engineering  Development  Models  will  be  used  for  system  effectlve- 

nes  evaluation  reliability  testing,  qualification  testing  and  Initial  Operational  Test  and  Evaluation. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 

1.  (U)  FY  1982  Accomplishments:  Phase  II,  Engineering  Development  Model  fabrlcetlon,  assembly  and  test,  of  the 
ALQ-165  development  commenced.  F-16  Integration  work  continued.  An  OSD  Review  was  held  In  January  1982  which  approved 
the  continuation  of  full  scale  development  and  encouraged  expeditious  fielding  of  the  ASPJ. 

2.  (U)  FY  1983  Program:  Phase  II  of  ALQ-165  development  will  continue  and  delivery  of  the  Engineering  Devel¬ 
opment  Models  (EDM)  will  commence.  The  test,  analyze,  and  fix  portion  of  the  program  will  begin. 

3.  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request:  Continue  delivery  of  EDMs.  Complete 
the  test,  analyze  and  fix  program.  Complete  Development  Test  and  Evaluation  of  the  ALQ-165  in  the  F-16A.  Operational 
Test  and  Evaluation  will  commence. 

4.  (U)  Program  to  Completion:  Complete  Operational  Testing.  Obtain  a  production  decision  at  the  Defense 
Systems  Acquisition  Review  Council  (DSARC)  III.  Commence  production. 


Milestones: 

Date 

A. 

DSARC-II 

July  1979 

B. 

USAF  becomes  a  full  participant  In  ASPJ  program 

January  1980 

C. 

Critical  Design  Review 

January  1981 

D. 

Phase  II  contract  award 

August  1981 

E. 

OSD  DSARC  Program  Review  (DSARC-IIB) 

January  1982 

K. 

Engineering  Development  Model  delivery  begins 

3rd  Quarter  FY 

83 

G. 

Complete  TECHEVAL  In  F-16 

4th  Quarter  FY 

84 

II. 

Complete  OPEVAL  In  F-16 

3rd  Quarter  FY 

85 

I. 

Full  rate  production  approval  (DSARC-III) 

4th  Quarter  FY 

85 

9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(0)  Project:  2719,  P-16/ASPJ  Development/Integration 

A.  (U)  Project  Description:  This  project  supports  the  Integration  of  the  Airborne  Self  Protection  Jammer 
(ASPJ)  (ALQ-165)  In  the  F-16  aircraft.  The  ALQ-165  is  a  joint  Navy/Air  Force  program  to  develop  an  Internal  electronic 
countermeasures  capability  for  self  protection  of  tactical  aircraft  (F-16,  F-14,  P-18,  A-6E  and  EA-6B)  to  enhance 
mission  success  and  aircraft  survivability  when  confronted  by  modern,  diversified,  radar  controlled  weapon  systems. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  64738F 

DOD  Mission  Area:  #371  -  Self  Protection 

1.  RESOURCES  (PROJECT  LISTING)}  ($  In  thousands) 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Coat 

TOTAL  FOR  PROCRAM  ELEMENT 

111,221 

108,087 

49,969 

40,616 

Continuing 

N/A 

1627 

Simulation,  Analysis  and 

Evaluat Ion 

7,300 

11,400 

10,000 

9,500 

21 14 

Antenna  Test  Range 

1 ,600 

1,800 

1,800 

1 ,900 

2683 

—  -i 

Radar 

'Countermeasures 

40,350 

18,500 

400 

3829 

Infrared  and  Optical 
Countermeasures 

200 

4,900 

10,000 

9,400 

5615 

Strategic  Protective 

Systems 

47,430 

65,176 

18,169 

13,316 

5616 

F/FR-lll  Protective 

Systems 

200 

6,311 

9,600 

6,500 

2. 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION  NEED 

The  Soviets  continue 

to  develop. 

deploy  and  provide 

their  allies 

with  sophisticated  electronic  and  elect ro-optlcal  aircraft  detection  and  tracking  equipment  and  sophisticated  surface-to- 
air  and  alr-to-alr  weapon  systems.  Recent  Introduction  of  new  _  and 

Improver  _  j_threat  systems  combined  with  additional  diversity  into  previously 

unused  frequency  bands  and  the  Introduction  of  to  assist  In  weapon  direction  are  of  particular  concern.  These 

actions  make  It  Imperative  that  Air  Force  aircraft  countermeasures  equipment  be  Improved  to  Insure  adequate  survivability 
and  resulting  successful  accomplishment  of  assigned  wartime  missions.  This  program  element  accompllshs  full-scale 
engineering  development  of^countermeasures  capabilities  to  negate  the  effects  of  hostile  radar,  Infrared  optical,  electro- 
optical  and  _  threat  systems.  It  funds  (I)  engineering  development  of  new  or  Improved  electronic  counter¬ 
measures  (ECM)  equipment  for  strategic  and  tactical  aircraft;  (2)  development  of  infrared,  optical  an<  'counter- 

measures  equipment  for  strategic,  cactlcal  and  combat  support  aircraft;  (3)  expedited  development  and  Integration  of 
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Title:  Protective  Systems 

Bud  get  Activity:  #4  -~~Tactlcal  Programs 
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Program  Element :  64736F 

000  Mission  Area:  1371  -  Self  Protection 


Title:  Protective  Systems 

Budget  Activity:  #4  -  Tactical  Program* 


electronic  counteraeasures  techniques  which  are  effective  against  highly  ECM  resistant  and  widely  deployet 

radars;  (4)  the  maintenance  and  updating  of  computer  threat  simulations  for  evaluation  and  analysis  of  electronic 
warfare  equipment;  and  (5)  development  of  an  antenna  test  range  to  support  both  ground  and  airborne  evaluation  of  new 
electronic  warfare  antennas. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT&B  108,491  110,234  53,148  Continuing  N/A 

A.  Project, 1627 :  Increases  In  FY  83  to  accelerate  urgently  needed  aodlf lcatlona  to^_ 

radar  simulations  to  support  development  schedules. 

B.  Project  2683:  Increases  In  FY  83  to  permit  accomplishment  of  more  thorough  studies  for  integration  oi  *” 
techniques  into  applicable  aircraft/countermeasures  systems. 

C.  Project  3829:  FY  82/83  funding  reduced  due  tof  ^ln  Pyrophotlc  flare  develop¬ 

ment.  Funding  Increased  in  FY  84  to  accelerate  work  on  pyrophorlcs,  electro-optical  and_  Jdetectlon  and  counter¬ 
measures  . 


0.  (U)  Project  5615:  FY  82  development  funding  Increased  due  to  antenna  design  changes  which  will  yield  significant 
production  cost  reductions.  FY  83  funding  Increased  to  accommodate  a  minor  Increase  In  scope.  FY  84  funding  decreases 
due  to  funding  limitations. 


E.  Project  5616:  FY  82  funding  reduced  due  to  delays  in  contract  negotiation.  FY  83  reduced  to  support  ocher 

higher  precedence  objectives.  FY  84  Increased  to  emphasize’'  countermeasures  development/integration  tasks. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands):  Not  Applicable 

5.  RELATED  ACTIVITIES:  Not  Applicable 

6.  (U)  WORK  PERFORMED  BY: 

Ceneral  Dynamics  Corporation,  Fort  Worth,  Texas 

International  Telephone  and  Telegraph,  Avionics  Division,  Nutley,  New  Jersey 
Boeing  Military  Airplane  Company,  Ulchlta,  Kansas 
Radio  Corporation  of  America,  Van  Nuys,  California 
Hughes  Aircraft  Company,  Culver  City,  California 
Air  Force  Systems  Command,  Aeronautical  Systems  Division 
Wright  Patterson  Air  Force  Base,  Dayton,  Ohio 


(Project  1627/5616) 
(Project  5615) 
(Project  5615) 
(Project  5615) 
(Project  5615) 
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Program  Element:  64738F  Title:  Protective  Systems 

DOO  Mission  Area:  1371-  Self-Protection  Budget  Activity:  #4  -  Tactical  Programs 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

• 

A.  Project  2114:  Antenna  Test  Ranges.  This  project  maintains  several  ranges  for  use  In  antenna  development  and 

testing.  The  ranges  are  equipped  with  actual  aircraft  and  permit  antenna  placement  and  pattern  testing  prior  to  flight 
testing,  providing  a  _low  cost  alternative  to  extensive  flight  testing.  The  FY  82  developmental  work  calibrated  the 
ranges  for  use  up  to  j  FY  83  and  FY  84  funding  will  add  additional  airframes  and  begin  to  certify  the  ranges 

to  Increased  frequencies.  Initially  to[^  ,  wavelength  £.  _  1  and  ultimately  to*”  "'frequencies. 

B.  Project  3829:  Infrared  and  Optical  Countermeasures.  Deployed  Soviet  Infrared  missiles  utilize 

of  existing  Infrared  decoy  flares.  This  project  funds  develop¬ 
ment  of  Improved  flares  for  all  USAF  aircraft  and,  because  of  dispenser  commonality,  will  provide  a  flare  usable  by  most 
NATO  Air  Forces.  The  project  also  develops  ] detection  and  countermeasure  devices  for  all  USAF 

aircraft.  Funding  in  FY  82  was  reduced  due  to  new  ^development .  The  FY  83  and  84 

funding  will  expedite  flare  development  and  begin  development  of|_  _detection  capabilities. 

C.  Project  5616:  F/FB-111  Protective  Systems.  This  project  funds  full  scale  engineering  development  of  coun¬ 

termeasures  capabilities  required  ifor  the  F/FB-111  aircraft.  FY  82  efforts  to  Install  a  tall  missile  approach  warning 
system  were  delayed  due  to  contracting  problems.  FY  83  and  84  will  continue  this  effort,  update  countermeasures  capa¬ 
bilities  by  Integrating^  _technlques  and  begin  work  to  expand  countermeasures  capabilities  into  thef 

frequency  range. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  84: 

(11)  Project  1627:  Simulation,  Analysis  and  Evaluation 

A.  Project  Description:  This  project  provides  for  development,  fabrication  and  validation  of  laboratory  simulation 

ofL  "'radar  systems  for  detailed  development  and  evaluation  of  potential  countermeasures  systems  and  techniques. 

This  facility  provides  realistic  laboratory  simulations  ol  iground-to-alr  and  air-to-air  threat  systems  (including 

cockpits  for  air-to-air  system  evaluation)  to  permit  effective  definition,  design  and  evaluation  of  new/improved  counter¬ 
measure  equipment  under  precisely  controlled  environments.  This  permits  extensive  testing  before  flight  test  at  a 
fraction  of  flight  test  costs  for  similar  efforts.  Simulations  are  updated  based  on  availability  of  funding  and  Intelli¬ 
gence  Information. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments:  The  FY  82  program  continued  preliminary  planning  and  fabrication  oft 

Jrndar  simulations.  In  addition,  Islmulatlons 

were  updated.  Development  of  ar  Jslmulatlon  was  begun  to  support 

full  scale  engineering  development  Initiatives. 

(2)  FY  83  Program;  Updates  for  the  sill  near  completion.  Updates  for  the” 

to  Include  a  new  “  "'for  the  latter,  will  begin  as  will  a  major  update  on  tht  ^  Development  of  a 
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Program  Element:  64738F 

MOD  Mission  Area:  #371  -  Self  Protection 


Title:  Protective  Systems 

Budget  Activity:  #4  -  Tactical  Programs 


u  associated  with  t  "]  will  also  begin.  Threat 

validation  and  other  Instrumentation  improvements  will  continue,  as  will  the  development  o: 

"[simulations .  [simulation  development  will  also  continue. 

(3)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Development  of  tht 

[simulation  will  continue  as  will  development  of  th 

.airborne  radar  simulations.  The^"  "[missile  and  [guidance  simulation  updates  will  be  completed.  The 

w  simulation  will  be  completed  to  support  full  scale  engineering  develop¬ 
ment  testing  of  non-lethal  countermeasures  techniques.  The[_  '  "'upgrade  will  be  completed.  New 

starts  will  Include  development  of  a  chaff  model  and  ^the  expansion  of  the  Multiple  Emitter  Generator  simulation  to  permit 
_slmulations  versus  the  current  limitation.  Cost  estimates  are  prepared  by  HO  AFSG. 


(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program.  Modernization  and  updating  will  he  planned  based 

on  funding  and  intelligence  data  availability. 

C.  (U)  Major  Milestones:  Not  applicable 
9.  <U)  PROJECT  OVER  $10  MILLION  IN  FY  1984  ( CQNT ) 

(U)  Project:  5615  Strategic  Protective  Systems  / 

_  A.  Project  Description:  The  continued^  ,  emphasis  on  improvements  in  quantity,  quality  and  diversity  of 

air  defense  and  command /control  systems  establishes  a  corresponding  need  to  provide  Improved  self  protection 
"countermeasures  systems  for  strategic  aircraft.  This  project  provides  for  development  of  new  and  Improved  electronic 
countermeasures  for  strategic  bombers  and  the  AGM-86B  cruise  missile. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments:  Development  of  the  ALQ-17Z  countermeasures  system  continued.  A  major  con¬ 

figuration  change  was  effected  to  optimize  this  syat_em  for  the  Cruise  Missile  Carrier  role  while  signif igantly  reducing 
production  complexity  and  cost.  Development  of  tin  _  [countermeasures  system  continued 

Into  flight  teat  with^  [results.  This  development  program  has  met  all  deslgn-to-cost ,  schedule  and 

"goals.  Development  of  a  nonlethal  countermeasures  system  to  negate  the  effectiveness  of1 

Jwas  Initiated  at  congressional  direction.  Tills  Is  a  Quick  Reaction  Capa¬ 
bility  (QRC)  development  program. 

(2)  FY  83  Program:  The  ALQ-172  system  fabrication,  qualification  and  airframe  Integration  will  be  completed 

with  flight  testing  beginning  in  Jul  1983.  Thefc  “flight  tests  were£  .^completed.  Al:  _ 

reliability  and  dealgn-to-coat  goals  have  been  met.  This  program  has  been  terminated.  The  countev  *"  3comPetl-tive 
development  program  continues  with  emphasis  on  jammer  technique  verification  and  Initial  system  definition. 
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Budget  Activity:  #4  -  Tactical  Programs 


(3)  FY  84  Program  and  Basis  for  FY  1984  RDT&E  Request:  AI.O-172  flight  testing  will  be  completed  In  Dec  with 

a  production  decision  to  follow  shortly  thereafter.  Assuming  production  approval,  final  development  of  support  equipment 
will  be  completed  and  the  ALQ-172  prototype  system  will  go  to  the  AF  Electronic  Warfare  Evaluation  Simulator  (described 
under  Project  1627  above)  for  production  software  optimization.  Full  Scale  Engineering  development  of  the  non-lethal 
counter  _  system  will  continue  with  evaluation  also  against  simulations  described  In  Project  1627  above.  This 

will  continue  to  be  a  competitive  development  program.  HQ  AFSC  analysis  indicates  that  project  funding  is  insufficient 
for  the  planned  counter  'program  and  will  result  in  an  Initial  Operational  Capability  (IOC)  in("  The 

is  projected  to  have  an  IOC  in^  .to  provide  the  ^ 


Program  to  Completion: 


This  project  will  continue  to  develop  the  counter^  capability  and 

strategic  aircraft  as  the  expanding  threat  base  requires. 

C.  (U)  Major  Milestones:  Not  applicable 


to  develop  cost  effective  system  updates  for 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64739F  Title:  Tactical  Protective  Systems 

DOD  Mission  Area:  #371  -  Self-Protection  Budget  Activity:  #4  -  Tactical  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTING) :($  In  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Est 1 mated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  COR  PROGRAM  ELEMENT 

20,709 

28,093 

34,889 

37,164 

Continuing 

N/A 

2272 

Active  Countermeasures  Systems 

11,609 

12,993 

13,289 

16,464 

Continuing 

N/A 

2273 

Warning  Systems 

1,000 

2,100 

8,500 

9,000 

Continuing 

N/A 

2274 

Dispensers  and  Expei.lables 

900 

100 

Continuing 

N/A 

2879 

EW  Reprogramming  Update 

6,900 

6,900 

4,200 

Continuing 

N/A 

5618 

F-15  Protective  Systems 

7,200 

6,000 

6,200 

7,500 

Continuing 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

This  program 

provides  for 

the  engineering  development  of  new  and 

Improved 

self-protection  electronic  warfare 

(EW)  equipment,  to  Include 

rapid  EW  reprogramming  update  capability. 

for 

tactical 

strike,  air  superiority,  airlift  and  reconnaissance  aircraft. 

All  projects  in  this 

Program  Element  are 

in 

response 

to:  TAC  ROC  9-68,  Advanced  Tactical 

Fighter  for 

Aerial  Combat 

,  1  February 

1968;  TAF 

SON  312-80,  Optical 

Threat 

Acquisition  and  Cuing  System,  10  October  1980;  TAF  SON  304-80  Tactical  Self-Protection  Electronic  Warfare  Systems,  9  May 
1980;  SAC  SON  06-80,  Rapid  Reprogramming  Capability,  3  June  1981;  and  MAC  SONs  07-81,  08-81,  09-81,  Defensive  Systems 
for  Airlift,  Combat  Rescue  Helicopters,  and  Combat  Rescue  HC-130  aircraft,  8  Sep  1981. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands)  , 

RDT6E  23,711  28,093  26,959  Continuing  N/A 


FY  82:  Funding  In  FYJ982  represents  a  reduction  of  $3,002  thousand  to  fund  higher  priority  Air  Force  requirements. 

As  a  result  of  reductions ,  _  Jwere  delayed 

one  year.  „ 

FY  84:  Funding  In  FY  1984  was  increased  $7,930  thousand  by  OSD  for^  '”1 

development. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands)  N/A 


Program  Element:  I64739F 

UOD  Mission  Area:  #371  *  Self-Protection 


Title:  Tactical  Protective  Systems 

Budget  Activity:  #4  -  Tactical  Programs 


5.  (U)  RELATED  ACTIVITIES:  The  efforts  In  this  program  draw  from  technology  developed  in  various  other  program  elements 

(PE),  such  as  PE  64738F,  Protective  Systems;  PE  63718F,  Electronic  Warfare  Technology;  and  PE  63743F,  Electro-Optical 
Warfare.  The  F-15  Tactical  Electronic  Warfare  System  (TEWS)  efforts  are  directly  related  to  PE  27130F,  F-15  Squadrons. 


6.  (U)  WORK  PERFORMED  BY:  This  program  element  16  managed  at  the  Aeronautical  Systems  Division,  Wright-Pat terson  Air 
Force  Base,  OH.  The  prime  contractor  for  the  ALQ-131  Advanced  Tactical  Countermeasures  Pod  updates  Is  Westlnghouse 
Electric  Corporation,  Baltimore,  MD.  The  subcontractor  for  the  ALQ-131  Improved  Receiver/Processor  (R/P)  module  for  the 
pod  Is  Loral  Electronics  Systems,  Yonkers,  NY.  The  major  contractors  for  the  F-15  TEWS  are:  Northrop  Corporation, 

Rolling  Meadows,  IL  (Internal  Countermeasures  Set),  Loral  Electronic  Systems,  Yonkers,  NY  (Radar  Warning  Receiver), 
Magnavox  Company,  Ft  Wayne,  IN  (Electronic  Warfare  Warning  Set),  McDonnell  Douglas  Aircraft  Corporation,  St  Louis,  MO 
(aircraft  Integration  and  countermeasures  dispenser)  and  Tracor  Incorporated,  Austin,  TX  (countermeasures  dispenser). 

There  are  approximately  10  additional  contractors  performing  work  under  this  contract  for  a  total  dollar  value  of  $3,000K. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  2273,  Warning  Systems 


Thi 8  project  funds  development  efforts  for  systems  and  subsystems  which  will  prov^e  new  warning  capabilities  to 
detect  the  expanding  enemy  air-to-air  and  ground-to-air  missile  threats.  Included  are^  J 

^  J  The  A— 1 0 1 *1 vulnerabl lity  analysis  was  completed  In. FY  82  and  full  scale  develop¬ 
ment  of  a""  'system  will  begi*n  in  FY  83.  Full  scale  development  of  "^capability 

for  current  and  next  generation  radar  warning  receiver  (R^R)  will  begin  in  FY  83.  Both  efforts  will  continue  development 
through  FY  84. 


B.  (U)  Project:  2274,  Dispensers  and  Expendables 

( U)  This  project  provides  for  the  development  and  improvement  of  dispensers,  chaff,  flares,  and  other  expendables  to 
counter  the  expanding  air-to-air  and  ground-to-air  threat.  The  FY  78  initiated  development  of  the  MJU-IO  self-protection 
flare  for  the  F-15  will  complete  testing  ai.u  a  production  decision  will  he  made  in  FY  83.  The  FY  80  initiated  full 
scale  development  of  a  Joint  USAF/Royal  Netherlands  Air  Force  dual  chaff  cartridge  capability  for  the  ALE-40  dispenser 
system  will  complete  in  FY  1983.  No  new  programs  currently  in  planning  stage.  However,  postulated  threat  information 
and  changes  in  the  current  threat  necessitate  project  continuation  as  a  vehicle  for  implementing  development  programs  to 
meet  new  threats. 


C.  (U)  Project:  2879,  Electronic  Warfare  Reprogramming  Update 


AFR  55-90,  "Electronic  Warfare  Policy,”  directs  Implementation  of  the  Electronic  Warfare  Integrated  Reprogramming 
Concept  to  rapidly  exploit  £  "^sources  to  reprogram  the  software 

in  computer  driven  airborne  electronic  warfare  syatems.  The  intent  is  to  achieve  rapid  response  to  cnemy^  ^ 

radar  operation  and  to  technological  surprise  on  the  battlefield.  The  Electronic  Warfare  Reprogramming  Update  program 
provides  SAC,  TAC,  MAC  and  AFLC  automated  tools  to  permit  rapid  analysis,  assessment  and  trade-off  decision  making  during 
the  FW  software  reprogramming  process.  This  process  includes  assessing  impact  cf  new  intelligence  on  operational  EW 
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Program  Element :  I64739F 

DOD  Mission  Area:  #371  -  Self-Protection 

systems,  establishing  and  selecting  realistic  reprogramming  options  for  the  EW  system  software,  creating  and  documenting 
the  change  to  the  software  program  and  keeping  check  of  which  software  programs  are  Installed  In  specific  EW  systems. 
This  program  updates  the  existing  manual  system  to  achieve  a  more  rapid  and  accurate  response  while  using  less  highly 
skilled  personnel  in  the  decision  making  process.  The  FY  82  effort  consisted  of  refining  the  system  specification, 
developing  an  acquisition  plan  Including  Statement  of  Work  (SOW)  and  Request  for  Proposal  (RFP)  preparation.  In  addition 
to  a  source  selection  plan.  The  FY  83  effort  will  consist  of  finalizing  the  acquisition  plan,  awarding  the  contract, 
and  procuring  four  hardware  prototype  systems.  Hardware  and  software  development  and  system  integration  efforts  will  be 
.  initiated  in  FY  84.  Fixed  site  production  decision  will  be  made  Oct  84. 


Title:  Tactical  Protective  Systems 

Budget  Activity:  #4  -  Tactical  Programs 


Project : 


F-15  Protective  Systems 


Contlnuedjr  _ development  and  deployment  of  sophisticated  electronic  defensive  weapon  systems  necessitates  mod¬ 
ifying  and  updating  the  F-15  Tactical  Electronic  Warfare  System  (TEWS)  so  that  the  F-15  can  effectively  perform  Its  air 
superiority  mission.  This  project  develops  electronic  warfare  equipment  for  the  F-15  aircraft  which  will  provide  self- 
protection  while  operating  in  the  presence  of  hostile  ground  controlled  fighter  Interceptors,  surface-to-air  missiles  and 
antiaircraft  artillery.  The  F-15  TEWS  consists  of  four  systems:  ALR-56  Radar  Warning  Receiver  (RWR),  ALO-128  EW  Warning 
Set  (EWWS),  ALQ-135  Internal  Countermeasures  Set  (ICS),  and  ALE-45  Countermeasures  Dispenser  Set  (CMD) .  Flight  testing 
of  the  ALE-45  CMD  was  completed  in  FY  82  and  will  enter  production  in  FY  83.  Development  of  memory  expansion  and  modular 
software  for  the  basic  _ALR-56A  RWR  completed  In  FY  82.  ^Development  of  the  updated  ALR-56C  RWR  to  provide  the  F-15  with 
a  capability  to  detect  ^  threats  will  continue  through  FY  83.  Simulator  and  flight  testing 

will  complete  In  FY  84  and _a  production  decision  will  tie  made.  A  new  effort  will  be  Initiated  in  FY  84  to  provide  the 
F-15  with  a”^  warning  enhancement  to  the  ALR-56C. 


8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 


Project : 


Active  Countermeasures  Systems 


A.  Project  Description:  This  project  provides  for  the  development  of  Improved  electronic  countermeasures 

(ECM)  capability  for  Inventory  ALO-131  ECM  pods  and  for  the  development  of  new  ECU  capabilities,  to  Include^ 
systems  for  tactical  strike,  reconnaissance  and  airlift  aircraft.  Updates  to  existing  systems  are  required  to  eliminate 
deficiencies  such  as  ~ ' 

The  continued  Improvement  In  the  quantity,  quality,  and  diversity  ofv  ,  system 

creates  a  continuing  need  to  Improve  the  self-protection  countermeasures  capability  for  tactical  strike,  reconnaissance 
and  airlift  aircraft. 


( 0)  Program  Accomplishments  and  Future  Efforts: 


(0  FY  1982  Accomplishments:  The  ALQ-131  ECM  and  System  Update  Mlsslonlzatlon  Study  (SUMS)  was 

Initiated  to  evaluate  proposed  capability  updates  and  determine  the  most  cost  effective  approach  for  the  Incorporation 
of  new  techniques  and  capabilities.  The  goal  Is  to  provide  the  ALO-131  with  a  capability  against  the__ 

Joperatlonally  deployed  and  postulatcd(_ 
threat  radars.  The  ALO-131  Improved  Receiver/Processor  (R/P)  continued  DT&E  flight  testing  during  FY  82.  The  R/P 
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Program  Element :  I64739F 

DOD  Mission  Area:  <371  -  Self-Protection 

villi  provide  the  ALQ-131  with  a  power  management  capability  to  more  effectively  apply  specific  Jamming  techniques  against 
specific  threats  on  a  prioritized  basis.  A  Quick  Reaction  Capability  development  program  (QRC  82-03  HAVE  CH_ARCOAL)  to 
provide  protection  of  selected  large  aircraft  (E-3A,  VIP  aircraft)  against _  >1  ssl les 

| was  Initiated  in  FY  82.  ^/measurements  were  completed  on  the  C-141  and  C-5  as  part  of  the  program  to 

determine  their  vulnerability  to  the  threat. 

(2)  FY  1983  Program:  The  ALO-131  ECM  pod  SUMS  will  complete  and  planning  for  FY  84  Initiation  of 

-  Improvement. programs  to  provide  the  ALO-131  ECM  Pod  with  Increased  effectiveness  against  operationally  deployed  and 
postulated  ....  -/threat  radars  will  begin.  The  ALQ-131  Improved  R/P 

will  complete  flight  testing  and  a  production  decision  will  be  made.  QRC  82-03  will  complete  Phase  1  competitive  proto¬ 
type  bench  tests  and  simulator  testing  and  Phase  II,  competitive  development  of  f light_  test  units,  will  begin.  £  _ 

measurement  of  USAF  aircraft  will  continue  In  an  effort  to  define  appropriate  .  _  __  self-protection  suites. 


Title:  Tactical  Protective  Systems 

Budget  Activity:  #4  -  Tactical  Programs 


(3)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT&E  Request:  A  critical  update  progym  will  begin 

to  provide  the  ALQ-131  ECM  pod  with  a  jamming  capability  agalnsi  _  .  _  radar 

threats.  _  _ 

r  '  ‘“'QRC  82-03,  r  will  enter  competitive  flight  testing.  The  cost 

estimates^  for  full  scale  engineering  development  are  generated  based  on  contracting  history,  experience  with  the  develop¬ 
ment  of  similar  systems  and  a  competitive  development  program  approach. 

(4)  Program  to  Completion:  Updates  to  the  ALQ-131  ECM  pod  will  continue  ORC  82-03  will 

_complete  flight  testing  and  a  production  decision  will  be*  made  In  FY  85  for  immediate  Installation  on _  ___ 

"aircraft.  This  project  is  a  continuing  program. 


Major  Milestones: 
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FY  1984  KPT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  P64740F 

Title:  Computer 

Resource  Management  Technology 

DOD  Mission  Areal  #352.  Air  Warfare  Command  &  Control 

Budget  Activity 

:  #4,  Tactical 

Programs 

I.  (U) 

RESOURCES  (PROJECT  LISTING):  ($ 

In  thousands) 

Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

-.,882 

4,497 

7,860 

12,331 

Continuing 

N/A 

2239 

Computer  Security  Technology 

1,954 

1,798 

1,560 

1,600 

Continuing 

N/A 

2522 

Requirements  Analysis 

422 

707 

800 

948 

Continuing 

N/A 

2523 

Management  Control  Technology 

247 

100 

350 

400 

Continuing 

N/A 

2524 

Policy  and  Procedure  Guidance 

1,175 

1,297 

1,100 

683 

Continuing 

N/A 

2526 

Software  Engineering  Tools 

and  Methods 

792 

595 

1,450 

1,900 

Continuing 

N/A 

2652 

Computer  Architecture  Standards  292 

0 

100 

100 

Continuing 

N/A 

xxxx 

Logistics  Information  Management 

Support  System  (LIMSS) 

0 

2,500 

6,700 

Continuing 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF  THE  ELEMENT 

AND  MISSION 

NEED:  Air 

Force  and 

Department  of  Defense  studies 

have  shown  that 

the  rapidly  Increasing  cost  of  computer  software  diverts  resources  from  other  vital  mission  requirements.  Increasing 
threat  complexity  has  forced  an  Increase  In  mission  complexity  and  Increased  proliferation  of  digital  computers  and 
software.  Current  Department  of  Defense  computer  software  costs  (over  $4  billion  per  year)  are  growing  rapidly;  this 
growth  must  be  controlled.  The  goal  of  this  program  Is  to  apply  technology  in  the  system  acquisition  and  support  process 
to  reduce  software  life  cycle  cost  and  to  Improve  the  quality  of  weapon  system  software.  Consisting  of  some  40  different 
tasks,  this  program  element  exploits  the  results  of  advanced  development  program;  develops  and  applies  techniques  to 
reduce  cost  and  Increase  reliability  In  complex  automated  defense  systems;  and  provides  users  and  system  designers  with 
Improved  computer  equipment  programming  techniques,  and  Information  processing  tools  to  specify,  design,  test  and  support 
automated  defense  systems-.  This  program  addresses  identified  deficiencies  In  the  use  and  control  of  high  order  languages, 
In  management  and  engineering  approaches  to  computer  software  development,  In  the  use  of  requirement  and  cost  analyses, 
and  In  the  application  of  comprehensive  acquisition  management  procedures.  The  program  is  also  the  research  and  develop¬ 
ment  arm  of  the  Air  Force  multi-level  computer  aecurlty  Initiative.  This  program  will  also  develop  an  Information  network 
that  links  together  exlaitng  and  planned  logistics/engineering  systems  into  a  totally  Integrated  LIMSS  architecture. 


3.  (0)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY; 

RDT4E  4,882  4,993  7,209  Continuing  N/A 

-  fy  83.  (-496K)  The  296K  cut  in  project  2632  was  s  Congressional  cut  to  preclude  new  starts  In  the  MIL-STD-1750A 
Instruction  Set  Architecture  (ISA)  standardisation  program.  The  other  200K  cut  was  to  support  higher  priority 
projects. 
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Program  Element:  > 64740F 

D00  Mission  Area:  Air  Warfare  Cosnand  &  Control.  #352 


Title:  Computer  Resources  Management  Technolog 
Budget  Activity:  Tactical  Programs,  #4  _ 


PY  84.  (+651)  Represents  the  Introduction  of  the  Logistics  Information  Management  Support  System  (L1MSS)  into 

this  program  element. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


5.  (U)  RELATED  ACTIVITIES:  This  program  supports  and  is  responsive  to  the  DOD  Software  Initiative  and  the  DOD  Ada 
Joint  Program  ( PE63226F,  DOD  Common  Programming  Language  (Ada)).  It  is  related  to  other  programs  which  constitute  the 
DOD  Software  Science  and  Technology  Program:  62701A,  Communications  Electronics;  62725A,  Computer  and  Information 
Sciences;  63723A,  Automatic  Data  Processing  Equipment  Development,  62721N,  Command  and  Control  Technology;  63526N, 
Advanced  Computer  Technology;  62708E,  Distributed  Information  Systems;  62702F,  Command,  Control  and  Communication; 
62204F,  Aerospace  Avionics;  and  63728F,  Advanced  Computer  Technology.  Air  Force  thrusts  generally  transition  into  this 
program  from  63728F  and  are  coordinated  through  technical  reviews  at  the  staff  and  engineering  levels.  Coordination 
with  other  Services  is  done  in  the  Research  and  Development  Technology  Panel  of  the  Management  Steering  Committee  for 
Embedded  Computer  Resources,  in  The  DOD  Computer  Security  Consortium,  and  in  annual  DOD  apportionment  reviews. 


6.  (U)  WORK  PERFORMED  BY:  The  Electronics  Systems  Division  (ESD)  Hanscora  AFB,  MA  has  management  responsibilities  for  the 
program.  Contractors  Include  the  System  Development  Corporation,  Santa  Monica,  CA;  TRW,  Redondo  Beach,  CA;  Denver 
Research  Institute,  Denver,  CO;  System  Architecture  Inc.,  Randolph,  MA;  Softech  Inc.,  Dayton,  OH;  Hughes  Aircraft  Company, 
Fullerton,  CA;  Systems  &  Applied  Science  Corporation,  Riverdale,  MD;  Aerospace  Corporation,  Los  Angeles,  CA;  DlglComp 
Research,  Ithaca,  NY;  Dynamics  Research,  Wilmington,  MA.  System  engineering  support  is  being  provided  by  MITRE  Corpora¬ 
tion,  Bedford,  MA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84: 


A.  (0)  Project  2239  Computer  Security  Technology:  Provides  a  technology  transfer  program;  fosters  wide-spread  avail¬ 
ability  for  multi-level  computer  security  technology  and  validation  techniques  to  Industry  and  for  Air  Force  and  Depart¬ 
ment  of  Defense  systems.  The  work  responds  to  the  Department  of  Defense  Computer  Security  Initiative  Task  in  four  areas: 
(1)  ad  hoc  program  office  support;  (2)  "trusted"  (provable)  system  development  end  demonstration;  (3)  verification  proce¬ 
dure;  end  (4)  Air  Force  Computer  Security  Program  Office  applications.  This  work  has  wide-spread  application.  Among  Air 
Force  program  offices  with  computer  security  requirements  are  Strategic  Air  Command  Digital  Information  Network  (SACD1N), 
Operational  Application  of  Special  Intelligence  Systems  (OASIS),  WWMCCS  Information  System  (WIS),  Space  Defense  Operation 
Center  (SPADOC),  SEEK  SCORE,  IASA,  EIFEL  II,  and  MX.  During  FY  82  this  project  developed  and  demonstrated  a  multi-level 
computer  security  operating  aystem,  the  Kernellzed  Virtual  Machlne/370;  supported  the  Korean  Air  Intelligence  System 
Program  (KAIS),  specifying  and  developing  a  "security  Interface"  for  command  post  operations;  and  refined  and  improved 
tools  and  mathematical  languages  used  to  verify  multi-level  security  in  computer  systems.  In  FY  83  and  84  this  project 
will  continue  development  of  trusted  computer  systems,  complete  the  KAIS,  and  develop  guidelines  for  Incorporating  secur¬ 
ity  measures  in  weapon  aystem  embedded  computers.  These  critically  Important  efforts  represent  a  continuing  commitment 
to  research  and  development  of  trusted  computer  systems  as  an  Integral  part  of  military  security. 


(8)  Project  2522  Requirements  Analysis;  This  project  develops  end  applies  tools  that  provide  the  system  developer 
rapid  insight  into  the  cost/sche<4ule/perforaance  implications  of  stated  system  requirements.  These  tools  are  used 
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to  identify  costs  and  risk  areas,  structure  and  control  changing  requirements,  and  examine  alternatives  before  making 
hardware,  software,  and  financial  commitments.  During  FY  82  the  Automated  Interactive  Simulation  Modeling  System  (AISIM), 
which  provides  an  "easy  to  learn,  simple  to  use"  method  for  exploring  requirements  options,  was  rehosted  on  a  government— 
owned  computer.  It  was  also  Installed  at  both  Electronic  System  Division  (ESD)  and  Space  Division  as  a  program  office 
tool  for  assessing  risk,  cost  effectiveness  and  feasibility  of  system  designs.  This  project  also  developed  initial 
User-System  Interface  (USI)  guidelines  which  have  been  applied  to  the  World  Wide  Military  Command  and  Control  (WWMCCS) 
Information  System,  SPADOC  and  OASIS  programs.  In  FY  83  and  84  a  new  effort  will  begin  to  develop  a  Database  Design  and 
Evaluation  Workbench  (DDEW);  AISIM  will  continue  to  be  enhanced  with  Increased  applications  planned  for  FY  84;  and  the 
USI  efforts  will  also  be  expanded  with  the  development  of  a  USI  supplement  to  the  AFSC  Design  Handbook  on  Human  Factors 
Engineering. 

C.  (U)  Project  2523  Management  Control  Technology:  Develops  and  applies  information  system  tools  and  techniques  to 
Improve  the  planned  and  controlling  of  system  acquisitions  with  embedded  computer  resources.  This  project  develops  and 
evaluates  ways  to  estimate  computer  system  timing  and  sizing.  It  applies  software  quality  metrics  as  an  approach  to 
quantify  software  quality  in  defense  systems.  A  recent  effort  examined  eleven  (11)  software  quality  factors  developed 
by  a  major  defense  contractor.  As  a  result  a  force  volume  handbook  on  applying  software  quality  metrics  was  published 
and  distributed  during  FY  82.  These  will  now  be  applied  to  an  actual  system  acquisition.  Management  control  and  visibil¬ 
ity  will  be  enhanced  through  these  quality  "yardsticks."  This  project  also  responds  to  a  Joint  Logistics  Commanders 
request  to  reduce  the  confusion  resultlrg  from  diverse  standards  for  software  acquisition.  Toward  this  end  this  project, 
during  FY  83,  will  produce  a  MIL-STD-XXX  on  Software  Engineering  for  tri-service  use  while  completing  updates  to  HIL-STDs- 
483,  490,  and  1521A.  Lastly,  in  an  effort  to  collect  and  analyze  data  on  software  development  costs,  the  Software  Acqui¬ 
sition  Resource  Expenditure  (SARE)  collection  system  will  be  piloted  in  the  Tactical  Communications  Control  Facility 
Program  starting  in  FY  83  and  continue  through  FY  84. 

D.  (U)  Project  2524  Policy  and  Procedure  Culdance:  This  project  develops  comprehensive,  specific  guidance  and 
procedures  for  the  acquisition  and  support  of  computer  resources.  It  also  develops  guidebooks,  training  media,  and  the 
Training  and  Performance  Support  System  (TPSS)  to  train  USAF  personnel  in  software  acquisition  management.  To  reduce 
our  estimated  30Z  shortfall  in  skilled  computer  system  acquisition  managers,  the  TPSS  effort  develops  course  materials, 
techniques  and  prograna  to  provide  the  lataat  training  In  software  acquisition!  Already,  over  120  people  have  been 
training  at  the  prototype  TPSS  and  are  making  positive  contributions  in  their  acquisition  management  duties.  Preliminary 
courseware  modules  have  been  completed  with  additional  lesson  modules  still  being  developed.  During  FY  83,  additional 
printed  guides,  lesson  outlines  and  automated  acquisition  management  aids  will  be  developed  and  reflivd  for  TPSS.  Initial 
Operating  Capablltly  for  TPSS  la  expected  at  ESD  In  early  FY  84.  TPSS  and  its  products  will  be  Incrementally  transferred 
to  other  Air  Force  Systems  Command  (AFSC)  Product  Divisions  and  Air  Force  Logistics  Command  (AFLC)  Air  Logistics  Centers 
starting  in  FY  84.  Finally,  guidebooks  in  the  areas  of  contract  administration  of  embedded  computer  resources,  and 
flight  critical  and  fault  tolerant  software  acquisition  will  be  started  during  FY  84. 

E.  (U)  Project  2526  Software  Engineering  Tools  and  Methods:  Develops  and  applies  a  comprehensive,  Integrated  set  of 
engineering  tools  to  Improve  the  software  development  and  acquisition  processes.  Special  emphasis  la  on  configuration 
management,  documentation,  training,  and  support  to  transfer  the  new  tools  to  program  offices.  This  project  supports 
the  National  Software  Works,  and  Ada,  the  new  DOD  standard  Higher  Order  Language  System.  The  National  Software  work 
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demonstrates  the  internetting  of  computers  and  tools  to  support  developers,  malntalners,  and  users  of  computer  systems. 
During  FY  82  hardware  was  procured  and  installed  at  three  Air  Logistics  Centers  as  part  of  a  technology  demonstration. 

This  demonstration  will  be  completed  and  evaluated  during  FY  83  with  the  resulting  hardware  and  software  transferred 
to  AFLC  in  FY  83  and  84.  Efforts  are  underway  and  will  continue  to  bring  Ada  into  operational  use.  Emphasis  will  be  on 

Investigating  its  impact  on  software  productivity,  design  and  reusability,  as  well  as  demonstrating  its  applicability  to 

embedded  computers.  A  prototype  application  of  Ada  will  be  conducted  during  FY  83  and  84  In  a  real  world  missile 
environment.  This  project  will  also  develop  a  capabiltly  to  train  support  equipment  engineers  in  the  use  of  the  ATLAS 
test  language. 

F.  (U)  Project  2652  Computer  Architecture  Standards:  Supports  development  of  tactical  command,  control  and  communi¬ 
cation  and  space  systems  by  stabilizing  the  software  development  envlroment,  using  high  order  languages,  and  facilltatli^ 
interoperability.  Work  has  centered  around  efforts  to  support  the  M1L-STD-1750A  and  MIL-STD-1862A  (NEBULA)  Control 
Boards.  Specifically,  tasks  to  examine  support  software  and  evaluate  the  applicability  of  standard  instruction  set 
architectures  (ISA)  to  operational  environments  has  been  accomplished.  This  project  also  provides  educational  materials 
and  briefings  on  DOD  and  Air  Force  standardization  efforts  and  examines  Air  Force  support  tools  needed  for  these  standards 
The  work  is  in  concert  with  recent  DOD  initiatives  on  standardization  within  the  military  to  reduce  the  proliferation 
of  computer  architectures.  Improve  supportablllty ,  and  reduce  costs.  Funding  was  eliminated  by  Congress  for  this  project 

to  preclude  new  scarts  involving  MIL-STD-1750A  ISA  in  FY  83  pending  completion  of  a  Congresslonally  requested  new  DoD 

investigation  of  the  ISA  standardization  program.  In  FY  84  this  project  will  continue  to  support  program  office  applica¬ 
tion  of  MIL-STD-1730A  and  will  continue  the  MIL-STD  1862A  work  with  an  initial  application  demonstration. 

C.  (U)  Project  XXXX  Logistics  Information  Management  Support  System  (LIMSS):  The  LIMSS  project  Is  a  development 
initiative  to  link  together  existing  and  planned  logistics  and  englnee  ring  systems  into  a  total  logistics  architecture. 
LIMSS  will  be  accomplished  through  a  long-term  development  program.  The  program  will  provide  a  standard  architecture  and 
a  logistics  command,  control,  and  communications  infrastructure  that  will  network  various  forms  of  information  process¬ 
ing  via  telecommunications  for  all  logistics  levels.  We  do  not  have  a  program  that  tracks  these  individual  systems  and 
links  them  via  a  total  integrating  architecture.  As  a  result,  we  have  duplicative  systems  that  do  not  integrate  or  con¬ 
nect  to  each  other,  and  we  are  not  obtaining  maximum  benefit  from  our  systems.  The  development  process  for  LIMSS  will 
include  establishing  s  System  Program  Office  (8P0)  to  develop  a  data  dictionary  of  existing  and  planned  systems  through 
a  baselining  effort.  This  data  dictionary  which  will  Include  the  names  of  the  systems,  what  their  function  Is,  what 
information  they  process,  and  how  that  system  would  fit  into  a  total  architecture  will  begin  in  FY  83  and  be  completed 
in  FY  64.  In  addition,  the  SPO  will  be  tasked  to  develop  information  networking  systems  for  various  elements  of  logistic 
located  In  SAC,  TAC,  MAC,  USAFE,  PACAF,  AFLC,  and  ATC.  The  Initial  system  will  be  to  Integrate  all  of  the  logistics 
functions  at  a  SAC  base,  installing  the  hardware,  developing  the  software,  and  managing  the  base-level  architecture  to 
link  supply,  maintenance,  transportation,  civil  engineering,  logistics  plans,  and  procurement.  This  will  be  done  in 
FY  84  and  85  and  will  become  the  pilot  program  for  like  systems  at  all  Air  Force  bases.  This  is  s  new-start  project. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Prog ran  Element :  F64742F 

DOD  Mission  Area:  #374,  Multimission.  Technology  &  Support 
1.  (U)  RESOURCES  (PROJECTED  LISTING):  ($  In  thousands) 


Title:  Precision  Location  Strike  Systems 
Budget  Activity:  #4,  Tactical  Programs 


Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional  Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion  Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

79,490 

78,727 

69,724 

69,127 

N/A 

1190 

Precision  Location  Strike 

System  (PLSS) 

78,890 

78, 127 

69,724 

69, 127 

N/A 

1949 

Advanced  Location  Strike 

System  (ALSS) 

600 

600 

0 

0 

0  N/A 

2. 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION  NEED 

:  A  key  element  In 

carrying  out 

the  missions  of  close  air 

Interdiction  and  air  superiority  Is  suppressing  the  extensive  and  layered  enemy  threat  radars  and  surface-to-air  mlssllee 
The  Precision  Location  Strike  System  (PI15S)  is  critical  to  defense  suppression  efforts.  PLSS  Is  a  tactical  Air  Force 
system  designed  to  accurately  locate  enemy  air  defense  emitters  and  destroy  them  In  near-real  time  with  a 

,  It  is  the  only  system  In  being  or  In  development  with  the  rate  of  attack  and  certainty  of  kill  necessary  to 
significantly  reduce  the  attrition  of  friendly  air  forces  In  Europe.  Knowing  the  location  of  threat  emitters  Is 
fundamental  to  developing  electronic  combat  strategy  and  tactics  for  countering  and  defeating  them.  Once  emitters  have 
been  located  they  can  be  destroyed,  jammed  or  avoided.  PLSS  contributes  to  all  three  tactics  and  provides  the  overall 
coherence  to  the  effective  use  of  all  defense  suppression  assets.  It  can  attack  and  destroy  priority  emitters 

using  standoff  weapons  or  other  munitions  carried  by  PLSS  guided  F-16s.  It  will  enhance  the  effectlvenss  of  the 
F-4G/Wlld  Weasel /HARM  and  jammers  such  as  the  EF-111  by  cueing  them  to  the  targets. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  Thousands) 

105,142  584,775 

176,100  186,000 


RDT&B  87,795  98,859  80,379 

Aircraft  Procurement  (PE  27244F)  I « 700  1,800  6,600 


(0)  FY  82  RDT&E  reductions  reflect  $6.9  million  transferred  to  the  Conventional  Standoff  Weapon  and  $1.4  million  removed 
In  budget  adjustments  for  higher  priority  requirements.  FY  83  RDT&E  reductions  reflect  a  $20  million  cut  by  Congress  to 
separate  the  strike  mission  from  the  location  mission  In  the  PLSS  line.  FY  84  RDT&E  reductions  reflect  that  $8.5  million 
was  transferred  to  the  F-16  line  to  continue  development  of  the  PLSS  Vehicle  Navigation  Subsystem  (VNS)  and  $2.1  million 
was  deleted  for  a  general  reduction  and  deflation  adjustments. 
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Program  Element:  #64/42F 

000  Mission  Area":  #374.  Hultlmlsglon,  Technology  4  Support 


Title:  Precision  Location  Strike  Systems 
Budget  Activity:  Tactical  Progrnns,  #4 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)1 


FT  1982 

Project  1190  Actual 


Aircraft  Procurement  1,700 

Procurement  (Other)  0 

Operations  and  Maintenance  100 

Military  Conatructlon 


FY  1983 

FY  1984 

FY  1985 

Additional 

Kst  limited 

Estimate 

Estimate 

Estimate 

to  Completion 

0o8t 

1,800 

0 

80,200 

N/A 

0 

0 

62,650 

N/A 

100 

300 

9,004 

7,900 

CO  NT 

3,800 

N/A 

V  Funds  shown  are  in  Program  Element  27244F,  Location  Strike  System  and  are  for  procurement  of  one  complete  PLSS 
system  for  the  US  Air  Forces  In  Europe  and  upgrade  of  the  development  system  to  an  operational  status  for  training  and 
contingency  deployment. 

5.  (U)  RELATED  ACTIVITIES:  The  PLSS  Weapon  Navigation  Subsystem  (WNS),  used  to  guide  a  variety  of  standoff  weapons, 

will  be  developed  under  the  Conventional  Standoff  Weapon  (CSW),  PE  64606F.  The  CSW  has  been  combined  with  the  Army's 
Corps  Support  Weapon  System  (CSWS)  Into  a  Joint  Army/Air  Force  program  now  called  the  Joint  Tactical  Missile  (JTACMS). 
With  submunitions  as  payload  this  missile  will  provide  an  effective  long  range  standoff  weapon  for  defense  suppression 
and  Interdiction  roles.  PLSS  Is  Included  In  the  current  OSD  initiative  to  establish  a  combined  Interdiction  Program. 

Tlie  PLSS  airborne  relay  vehicles  (TR-1)  will  be  procured  under  PE  27215F,  TR-1  Squadrons.  Interoperable  Data  Link  (IDL) 
equipment  for  PLSS  (both  ground  stations  and  airborne  sets)  will  also  be  procured  under  the  TR-1  line.  F-16  aircraft 
capable  of  carrying  and  employing  the  PLSS  guidance  equipment  will  be  produced  under  PE  27133F,  F-16  Squadrons.  The 
development  of  the  PLSS  Vehicle  Navigation  Subsystem  (VNS),  used  for  aircraft  positioning  and  targeting,  will  be 
transferred  from  the  PLSS  line  to  the  F-16  line  (Project  2907)  in  FY  84.  An  emitter  Identification  effort  has  Army  and 
Navy  participation  through  sharing  of  technology,  equipment  and  test  Information.  Demonstration  of  the  Emitter  Location 
capability  (formerly  Project  1947  of  PLSS)  was  a  Joint  Air  Force/Army/Oefense  Advanced  Research  Project  Agency  (DARPA) 
effort  associated  with  Battlefield  Exploitation  and  Target  Acquisition  (BETA)  now  Incorporated  In  the  Joint  Tactical 
Fusion  Program.  Both  of  these  efforts  are  being  considered  as  preplanned  product  Improvement  for  PLSS.  Congress  has 
directed  that  PLSS  be  put  In  the  Tactical  Cryptologic  Program  where  It  can  be  Integrated  with  other  tactical  electronic 
reconnaissance  systems.  The  Air  Force  is  proceeding  to  Implement  this  direction.  As  part  of  this  transition,  the  Air 
Force  plans  to  Initiate  a  study  In  FY  84  to  determine  the  most  appropriate  approach  for  enhancing  the  tactical 
Intelligence  utility  of  PLSS  In  conjunction  with  other  systems. 


6.  (U)  WORK  PERFORMED  BY:  Overall  management  of  this  program  element  Is  by  Air  Force  Systems  Command,  Aeronautical 

Systems  Division,  Wrlght-Pstterson  AFB,  OH.  PLSS  Interoperable  Data  Link  and  TR-1  work  Is  contracted  through  Air 
Force  Logistics  Command  Detachment  8,  2762  Logistics  Squadron  Special.  The  Precision  Location  Strike  System  (PLSS) 
prime  contrsctor  with  totsl  system  Integration  responsibility  Is  Lockheed  Missiles  and  Space  Company  (LMSC),  Sunnyvale, 

CA.  Major  subcontractors  include  E-Systems  Inc.,  Garland,  TX  (Intercept  equipment);  Harris  Corp.,  Melbourne,  FL,  ( DME 
Data  Link);  Control  Data  Corp.,  Minneapolis,  MN  (Digital  Processing  Equipment);  Colllra,  Dallas,  TX  (Ground  Communications 
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Equipment);  IBM,  Ovego,  NY  (Signal  Processing  Equipment);  Brunswick,  Marlon,  VA  (shelters);  and  Motorola  Corpor.it  Ion, 
Phoenix,  AZ  (displays).  Associate  contractors  Include  General  Dynamics,  Ft  Worth,  TX  ( F— 1 6 ) ;  Sperry  Unlvac,  Salt  Lake 
City,  UT  (Interoperable  Data  Link);  and  Lockheed  CA  (LAC),  Burbank,  CA  (TR-1  equipment).  SofTech  Corporation,  Dayton, 

OH,  provides  Independent  validation  and  verification  of  the  LMSC  developed  PLSS  software.  MIT  Lincoln  Laboratory, 
Lexington,  MA  and  Aerospace  Corporation,  Los  Angeles,  CA  perform  studies  and  provide  consultive  services.  Technical 
cognizance  of  the  Emitter  Location  System  Is  performed  by  the  Rome  Air  Development  Center  (RADC),  Rome,  NY  with 
International  Business  Machines  (IBM),  Owego,  NY,  as  the  development  contractor. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984 :  Not  Applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(0)  Project:  1190  Precision  Location  Strike  System 

A.  (U)  Project  Description:  The  PLSS  project  is  the  major  development  effort  in  this  Program  Element.  PLSS  will 
provide  targeting-accuracy.  Integrated  location  and  strike  of  hostile  air  defenses  continuously  In  near  real  time  and 
all  weather  over  a  theater-wide  area.  PLSS  Is  the  foundation  of  the  electronic  combat  force  structure  and  provides 
lethal  defense  suppression  to  reduce  attrition  of  penetrating  attack  aircraft.  PLSS  will  provide  up  to  the  minute 
Electronic  Order  of  Battle  information  enabling  the  commander  to  assess  the  Immediate  threat  to  his  strike  force. 

».  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Contractor  teams  were  reestablished  following  full  funding  In  the  FY  1981 
Supplemental  Appropriation.  Contract  negotiations  were  completed  for  the  restructured  program.  Subsystem  detail  design, 
hardware  procurement,  fabrication,  assembly  and  test  continued.  The  first  two  of  four  software  design  releases  occurred. 
Flight  test  of  the  TR-1  PLSS  nose  proved  the  structural  and  aerodynamic  design  sufficiency.  Vehicle  Navigation 
Subsystem  development  and  F-16  integration  were  started. 

(2)  (U)  FY  1983  Program:  Vehicle  Navigation  Subsystem  development  continued  through  Preliminary  Design 
Review  when  Congressional  direction  was  received  to  separate  the  strike  mission  portion  from  the  PLSS  line.  The  VNS 
effort  Is  being  brought  to  an  orderly  conclusion  in  the  PLSS  line.  It  will  be  transferred  to  the  F-16  line  and  continued 
In  FY  1984.  About  $7  million  had  already  been  spent  prior  to  the  $20  million  cut  so  some  effort  in  the  basic  location 
mission  portion  has  to  be  deferred  Into  FY  1984.  The  location  mission  system  Critical  Design  Review  (CDR)  will  be 
conducted  .  PLSS  subsystem  fabrication  will  be  completed.  Qualification  and  acceptance  of  completed  units  will 
occur.  Software  development  will  be  completed.  Independent  software  validation  and  verification  will  continue.  PLSS 
subcontractor  unit  fabrication  and  delivery  will  be  completed  for  system  Integration,  testing  and  checkout.  Test  aircraft 
modification  will  occur.  Integration  of  the  full  PLSS  location  mission  system  will  occur  and  contractor  system  level 
testing  will  start.  The  Advanced  Location  Strike  System  (ALSS)  will  be  phased  out  in  FY  1983.  Planning  for  Air  Force 
testing  will  be  completed.  Preparation,  manning  and  training  for  Air  Force  testing  is  underway.  Logistics  support 
equipment  development  deferred  during  the  program  restructure  will  be  continued. 
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Program  Element:  F64742F  Title:  Precision  Location  Strike  Systems 

DOD  Mission  Areal  <3741  Multimission,  Technology  A  Support  Budget  Activity:  lb,  Tactical  Programs 

(3)  (U)  FT  1984  Planned  Program  and  Basis  for  FV  1984  RDT&E  Request:  Contractor  system  integration  and 
flight  testing  of  the  system  will  be  completed.  Procurement  of  Development  Test  and  Evaluatlon/lnltlal  Operational  Test 
and  Evaluation  (DT&K/IOTAE)  items  will  be  completed.  Air  Force  DT&E/10T&E  will  begin.  Contractor  logistics  support 
will  be  required.  Logistics  support  equipment  development  will  be  continued.  Cost  estimates  are  based  on  negotiated 
contract  prices  and  an  Air  Force  Systems  Command,  Aeronautical  Systems  Division  comptroller  Annual  Cost  Estimate  and  on 
system  program  office  estimates;  however,  the  Annual  Cost  Estimate  final  results  were  not  complete  in  time  to  be  totally 
Incorporated  in  this  budget.  After  eight  years  in  full  scale  development  and  as  a  result  of  the  many  technical  and 
program  reviews,  the  system  design  is  mature  and  can  be  expected  to  perform  as  advertised.  Enhancements  to  Improve 

the  tactical  intelligence  utility  of  the  system  will  be  explored.  An  Air  Force  Systems  Acquisition  Review  Council  review 
for  full  location  mission  system  procurement  and  deployment  will  be  accomplished.  Long  lead  procurement  for  Interoperable 
Data  Link  equipment  associated  with  the  TR-1  will  be  initiated.  Strike  mission  efforts  will  be  continued  in  the 
appropriate  weapon  and  aircraft  lines. 

(4)  (U)  Program  to  Completion:  Air  Force  DT&E  and  IOT&E  will  be  completed.  Deficiencies  found  during 
testing  will  be  corrected.  Logistics  development  and  procurement  will  continue.  First  unit  training  and  provisioning 
will  occur.  The  production  system  will  be  deployed.  Location  mission  Initial  Operational  Capability  will  be 
accomplished.  Contractor  support  will  continue  until  the  Software  Development  Laboratory  is  delivered  to  the  Air  Force. 
Air  Force  Follow-on  Operational  Test  and  Evaluation  will  begin.  Preplanned  product  Improvements  will  be  considered. 
Tactical  intelligence  improvements  will  continue.  The  RDT&E  system  will  be  refurbished  and  used  for  training  and 
contingency  deployment.  Separate  IOCs  will  occur  for  each  strike  mission  weapon  and  alrcrft. 

C.  Major  Milestones: 

Milestones 

(1)  (U)  Area  Coordinating  Paper  Number  4 

(2)  (U)  Tactical  Air  Forces  Required  Operational  Capability  (TAF  ROC)  314-74  Validated 

(3)  (U)  ALSS  -  Deployment  to  Europe 

(4)  (U)  PLSS  Defense  System  Acquisition  Review  Council  (DSARC)  II/Mllestone  II 

(5)  (U)  Initiate  PLSS  Location  Mission  DT&E/IOT&E 

(6)  (U)  Air  Force  Systems  Acquisition  Review  Council  (AFSARC)  III/Mllestone  III 

(7)  (U)  Complete  DTAE/IOT&E 

(8)  PLSS  Location  Mission  Initial  Operational  Capability 


Date 


Mar  1972 
Nov  1974 
May  1975 
Jul  1977 
May  1984 
FY  1985 
Mav  1985 
I 
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Budget  Activity:  Tactical  Programs,  f4 
Program  Element :  #64742F  Precision  Location  Strike  System  (PLSS) 

Test  and  Evaluation  Data 


1.  (U)  Development  Teat  and  Evaluation:  Combined  DT&E/I0T4E  is  scheduled  to  begin  in  May  1984.  Detailed  test 
planning  should  be  completed  in  the  spring  of  1984.  No  Air  Force  Dt&E  has  been  conducted  to  date. 

(U)  Contractor  development  testing  accomplished  to  date  consists  of  brassboard  and  actual  hardware  tests.  This 
includes  TK-1  mission  avionics,  F— 1 6  antenna  designs.  Site  Navigation  Subystem  and  Central  Processing  Subsystem  data 
processing  equipment  and  shelters.  Two  of  four  planned  software  tests  are  complete.  Contractor  Tlt-l  flight  testing 
of  PLSS  peculiar  aerodynamic  modifications  and  environmental  testing  of  mission  avionics  are  complete. 

Precision  Location  Strike  System  mission  and  description:  Tactical  Air  Forces  Required  Operational  Capability 
No.  314-74,  Location  Strike  System,  1  flay  74,  outlined  the  requirement  for  detection,  identification,  location,  and 
strike  of  pulsed  and  nnnpulsed  emitters.  It  also  stated  the  requirement  for  a  capability  to  strike  radiating  and 
non-radtattng  targets  in  all  weather  conditions.  The  Precision  Location  Strike  System  will  provide  the  tactical  forces 
with  an  Integrated  locatlon/st rlke  system  capable  of  near-real-time  location  and  attack  of  hostile  air  defense  emitters. 
It  Is  the  only  system  with  the  rate  of  attack  and  certainty  of  kill  necessary  to  significantly  reduce  the  attrition  of 
friendly  aircraft  in  the  European  theater.  It  will  provide  an  update  of  the  enemy  electronic  order  of  battle  and 
accurate  location  of  the  threat  emitters.  This  will  be  the  foundation  for  the  tactical  electronic  combat  strategy  to 
destroy,  degrade  or  avoid  the  threat.  PLSS  will  initially  direct  standoff  weapons  to  destroy  priority  threats.  As  the 
threat  Is  reduced,  PLSS  will  provide  Information  to  allow  strike  aircraft  to  avoid  new  threats  and  can  guide  strike 
aircraft  to  targets  for  direct  attack  using  cost-effective  munitions.  The  system  Is  capable  of  attacks  against  tactical 
targets  (such  as  headquarters,  command  and  control  facilities,  airfields,  and  bridges)  located  by  other  systems.  It 
also  provides  near-real-time  Integrated  detection,  location  and  destruction  of  the  enemy’s  defense  system  In  a  dense 
emitter  and  jammer  environment.  The  Precision  Location  Strike  System  will  be  able  to  locate  and  destroy  enemy 
operating  In  the  PLSS  frequency  coverage  and  to  operate  in  conjunction  with  other  signal  Intelligence  and  reconnaissance 
systems  to  provide  cueing  and  direct  strikes  for  those  systems.  Electromagnetic  eml'ter  Information  collected  by  a 
triad  of  aircraft  will  be  data  linked  to  a  ground  Central  Processing  Subsystem  for  processing  and  evaluation.  The 
target  Information  will  be  forwarded  to  appropriate  combat  control  elements  which  will  direct  tactical  strike  aircraft 
to  the  target  area.  The  Central  Processing  System  will  control  standoff  PLSS-gulded  weapons  and  provide  target  and 
navigation  data  to  the  strike  aircraft.  Possible  follow-on  applications  Include  distance  measuring  equipment  guidance 
of  cruise  weapons  and  the  acquisition  of  targeting  data  for  Army  surface-to-surface  missiles  and  artillery. 

2.  (U)  Operational  Test  and  Evaluation:  0T4E  Is  scheduled  to  begin  in  May  1984  and  be  complete  in  May  1983.  None 
has  been  conducted  to  date.  Operational  testing  of  the  PLSS  will  be  accomplished  as  a  combined  development  test  and 
evaluation  and  Initial  operational  test  and  evaluation  (DT&E/IOT&E).  The  purpose  of  the  IOT&E  is  to  determine  the 
operational  effectiveness  and  suitability  of  the  PLSS  when  employed  In  its  operational  configuration  and  environment. 

The  test  and  evaluation  program  will  be  fully  Integrated  to  minimize  test  duplication.  The  Air  Force  Test  and  Evalua¬ 
tion  Center  (AfTEC)  will  direct  the  IOT&E,  using  a  team  of  trained  Air  Force  operations  and  maintenance  personnel  and 
resources  from  the  Tactical  Air  Command  (TAC),  Electronic  Systems  Command  (ESC),  Air  Force  Logistics  Command  ( AFLC) , 
Strategic  Air  Command  (SAC),  and  the  Air  Training  Command  (ATC). 
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Budget  Activity:  Tactical  Programs,  #4 
Program  Element:  I64742F  Precision  Location  Strike  System  (PLSS) 

(U)  TK-1  aircraft  will  fly  from  Beale  AFB,  California  with  the  ground  station  located  at  Neills  AFB,  Nevada.  The 
test  will  be  conducted  on  the  US  Air  Force  Tactical  Fighter  Weapons -Center  Range  Facility  In  Nevada.  This  will  allow 
use  of  the  electromagnetic  emitter  environment  of  the  Neills  and  Naval  Weapons  Center  (NWC),  China  Lake,  California 
ranges . 

(U)  Operational  scenarios  are  being  established  to  evaluate  the  ability  of  the  system  to  identify  and  locate 
electronic  emitters  and  provide  this  information  to  appropriate  command,  control  and  communications  Intelligence  (C^l) 
elements  which  will  assign  target  objectives  to  attack  aircraft.  PLSS  will  direct  the  delivery  of  unguidcd  ordnance 
against  targets.  Including  nonradiating  targets  whose  location  is  provided  by  sources  external  to  the  PLSS.  The  F-16 
will  be  used  as  the  primary  weapons  delivery  aircraft.  Capability  of  PLSS  to  accurately  direct  and  control  multiple 
delivery  aircraft  will  be  evaluated.  PLSS  susceptibility  to  both  friendly  and  enemy  electronic  countermeasurs  (F.CM) 
will  be  tested  throughout  the  IOT&E  effort  with  emphasis  on  ECM  effects  on  location  and  strike  capability.  Vulner¬ 
ability  of  the  PLSS  airborne  and  ground  components  will  also  be  evaluation.  Reliability,  maintainability,  availability, 
and  log 1 8 1 lcs  supportabllity  of  the  ground  facilities  and  airborne  mission  subsystems  will  be  evaluation  to  the  extent 
that  support  equipment  will  be  available. 

(U)  OTSE  reports  published:  None 

3.  System  Characteristics:  The  following  are  goals  for  critical  parameters  to  be  evaluated  during  Develop¬ 

ment  Test  and  Evaluatlon/lnltlol  Operational  Test  and  Evaluation. 

Parameter  DCP  Thresholds  Objectives  (DCP  Goals)  Demonstrated  Performance 


Probability  of: 
Location 
Identification 

Frequency  Coverage 

Range 

Accuracy  (R/D-l) 
Strike 
Location 
System 

Mission  Completion 

Success  Probability 


TBD 

TBD 

TBD 

TBD 
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TBD 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  I64750F 

DOD  Mission  Area:  #327  -  TIARA  for  Tactical  Air  Warfare 


1.  (U) 

RESOURCES  (PROJECT  LISTING)  ($  In 

thousands ) 

. 

Project 

FY  1982 

FY  1983 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

14,624 

12,869 

1174 

Intelligence  Security  Equipment 

2,588 

2,600 

1955 

Air  Force  Support  to  DOD 
Indications  &  Warning 

6,128 

6,369 

2053 

Foreign  Technology  Division 
Intelligence  Processes 

3,080 

3,900 

2165 

COMPASS  PREVIEW 

988 

0 

2323 

Radar  Prediction  System  (RAPS) 

535 

0 

2631 

Computer  Assisted  Mission 
Planning  System  (CAMPS) 

1,305 

0 

Title: 

Intelligence  Equipment 

Budget 

Activity:  #4  -  ‘ 

Tactical  Programs 

Total 

FY  1984 

FY  1985 

Additional 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

15,403 

15,671 

Continuing 

N/A 

1,200 

1 ,000 

Continuing 

N/A 

9,403 

10,250 

Continuing 

N/A 

4,800 

4,421 

Continuing 

N/A 

0 

0 

0 

20,648 

0 

0 

0 

5,667 

0 

0 

0 

1  ,605 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  MEED:  This  Program  Element  supports  United  States  Air  Force  operating 

commands  by  performing  the  engineering  development  of  groynd  equipment  used  to  process,  Integrate,  display  and  distribute 
Intelligence  data.  This  equipment  will  reduce  che  time  required  for  the  exploitation  of  Intelligence  data  to  meet  the 
needs  of  Air  Force  agencies  producing  strategic,  tactical,  and  scientific  and  technical  intelligence.  The  equipment  will 
also  Improve  the  efficiency  of  those  units  producing  air  target  materials.  Equipment  and  techniques  are  also  developed 
to  counter  the  foreign  Intelligence  threat  to  the  USAF  mission,  to  support  the  collection  of  human  Intelligence,  and 
to  support  the  USAF  escape  and  evasion  mission. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  thousands) 

RDTAE  14,744  18,469  16,894  Continuing  N/A 

(U)  The  decrease  in  funding  in  FY  1982  reflects  the  reprogramming  of  funds  out  of  the  PE  to  fund  another  higher  priority 
program.  The  decrease  in  funding  in  FY  1983  reflects  the  deletion  of  funds  from  Project  2631,  CAi.  'S,  by  Congress.  The 
decrease  in  funding  In  FY  1984  la  the  net  result  of  the  deletion  of  funding  for  Project  2631,  CAMPi,  a  share  of  congres- 
slonally  directed  undistributed  KDT&E  reductions,  inflation  adjustments,  and  the  addition  of  funds  to  Project  1935, 

AF  Support  To  DoD  Indications  and  Warning.  These  additional  funds  will  be  used  to  accelerate  development  of  major 
software  upgrades  to  the  Aerospace  Defense  Command  Intelligence  Data  Handling  System  capability,  in  order  to  coincide 
with  the  Space  Defense  Operations  Center  (SPADOC)  developments. 
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Program  Element:  F64750F  Title:  Intelligence  Equipment 

DOD  Mission  Area:  #327  -  TIARA  for  Tactical  Air  Warfare  Budget  Activity:  #4  -  Tactical  Programs 

4.  (U)  OTHER  APPROPRIATION  FUNDS :  ($  In  thousands)  None 

5.  RELATED  ACTIVITIES:  Intelligence  program  activities  of  joint  service  Interest  such  as  the  Indications  and 
Warning  efforts  are  coordinated  with  the  Defense  Intelligence  Agency.  Exploratory  and  advanced  development  activities 
related  to  this  program  are  conducted  under  Program  Element  62702F,  Command,  Control,  and  Communications  and  63789F, 
Command,  Control,  and  Communications  Advanced  Development.  Funding  for  the  development  of  the£_ 

__  being  developed  in  Project  1174  is  in  Program  Element  63431F,  Space  Commun¬ 
ications.  Other  related  Air  Force  activities  Include  Program  Elements  3101 1 G ,  Cryptologic  Activities;  31328F,  Strategic 
Air  Command;  31310F,  Foreign  Technology  Division;  31334F,  Air  Force  Other  Commands;  31335F,  Air  Force  Automated  Data 
Processing  Support  to  Ceneral  Defense  Intelligence  Program;  31318F,  1IUM1NT  (Controlled);  31321F,  HUMINT  (Overt);  9 1 2 1 2 F , 
^Vir  Force  Intelligence  Services;  35127F,  Foreign  Counterintelligence;  35128F,  Security  and  Investigative  Activities; 

__  nd  27431F,  Tactical  Air  Intelligence  System  Activities. 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  manager  for  all  the  projects  remaining  in  the  Program  Element  in  FY  1984  is 
the  Rome  Air  Development  Center,  Criffiss  AFB ,  NY.  Major  contractors  are  (Project  1955)  Planning  Research  Corporation, 
McLean,  VA;  International  Computing  Company,  McLean,  VA;  Pattern  Analysis  and  Recognition  Corporation,  New  Hartford, 

NY;  (Project  2053)  CORVIJS,  Vienna,  VA;  and  (Project  1174)  Rockwell  International,  Anaheim,  CA.  In  addition,  there  are 
currently  fourteen  other  contractors  with  a  total  contract  value  of  $8,175  thousands. 


7.  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project  1174  -  Intelligence  Security  Equipment:  Develops  equipment  and  techniques  to  counter  foreign 

surveillance  threats.  The  project  also  develops  unique  equipment  and  techniques  to  support  the  Air  Force  mission  for 
collection  of  foreign  intelligence  through  the  use  of  human  resources  and  to  support  the  intelligence  aspects  of  prisoner 
of  war  escape  and  evasion.  In  FY  1982,  completed  development  of  a  small  two-color  infrared  imaging  system,  a  range- 
gated  television  system,  and  a  'jind  Initiated  development  of  a  miniaturised 

two-way  radio  communications  system,  an  automated  special  printing  system  jnd  a  miniature  multi¬ 

plex  microwave  link  and  the  study  and  design  of  techniques  for  passive  signalling  and  communicating.  The  latter  three 
efforts  will  be  completed  In  FY  1983,  the  miniature  addressable  transceiver  system  effort  will  be  continued,  and  four 
new  efforts  will  be  initiated:  evaluation  of  techniques  for  a  portable  wide-band  countermeasures  receiver,  a  portable 
direction  finding  system  and'  _  and  development  of  an 

__  Those  efforts  initiated  in  FY  1983  will  be  completed  in  FY  1984.  while  the  focus  of  the 
miniature  addressable  transceiver  system  effort  will  focus  on  development  of  the  l-  J 

B.  Project  1955  -  Air  Force  Support  to  DoD  Indications  and  Warning:  Improves  the  existing  capability  by  modern¬ 
izing  the  Air  Force  Indications  and  Warning  Centers  at  Strategic  Air  Command,  Aerospace  Defense  Command,  Military 
Airlift  Command,  and  Alaskan  Air  Command  to  provide  compatibility  with  the  National  Military  Intelligence  Center  modern¬ 
ization  effort.  Provides  a  capability  to  rapidly  correlate  available  all-source  Intelligence  data,  and  develop  indication 
and  warning  of  threats  to  assist  the  National  Command  Authorities  and  military  commanders  in  managing  a  crisis  situation. 


Previous  and  planned  activities  during  FY  1982  and  FY  1983  include:  (1)  At  Strategic  Air  Command,  complete 
Initial  expansion  of  Operational  Intelligence  Support  System  (OISS)  capability  which  provides  Improved  analyst  terminal 
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Program  Element:  I64750F  Title:  Intelligence  Equipment 

DOD  Mission  Areal  #327  -  TIARA  for  Tactical  Air  Warfare  Budget  Activity:  #4  -  Tactical  Programs 

support,  text  product  generation,  and  external  data  access.  Completes  other  developments  to  provide  I&W  analysts  selective 
access  to  other  SAC  Intelligence  data  base  systems,  begins  development  of  interfaces  for  the  DoD  Intelligence  Information 
System  (DODIIS),  and  Initiates  actions  to  address  requirements  for  the  Intelligence  Operations  Center  (IOC)  for  the  1985- 
1990  timeframe;  (2)  At  Aerospace  Defense  Command,  space/mlsslle  Indicator  development  will  become  operational  and  devel¬ 
opment  of  foreign  launch  assessment  capability  will  continue;  (3)  At  Military  Airlift  Command,  a  functional  description 
outlining  ADP  support  requirements  for  I&W  was  completed  and  an  architecture  will  be  developed  and  a  cost  analysis  vlll 
be  completed,  and;  (4)  At  Alaskan  Air  Command,  a  small  scale,  stand  alone  I&W  support  system  will  become  operational. 
Activities  planned  for  FY  1984  Include:  (1)  At  SAC,  complete  design  for  upgrade  of  the  IOC,  continue  efforts  to  provide 
analysts  selective  access  to  other  SAC  Intelligence  data  base  systems,  and  begin  integration  of  DODIIS  interface  and 
indicator  support  system;  (2)  At  ADCOM,  continue  to  implement  foreign  launch  assessment  capability,  and  Initiate  develop¬ 
ment  of  major  software  upgrades  for  the  Intelligence  Data  Handling  System  to  coincide  with  the  Space  Defense  Operations 
Center  (SPADOC)  developments,  and;  (3)  At  MAC,  complete  development  of  an  I&W  oriented  data  base  and  begin  Implementation 
of  collection  management  capability  and  airfield  threat  analysis  capability. 


C.  Project  2053  -  Foreign  Technology  Division  Intelligence  Processes:  Improves  the  Foreign  Technology 

Division  capability  to  acquire,  evaluate,  analyze,  and  report  on  foreign  scientific  and  technical  information  and 
material.  These  Improvements  will  assist  in  responding  to  intelligence  requirements  vital  to  the  operational  commanders, 
research  and  development  planners,  and  national  level  agencies.  Efforts  completed  in  FY  1982  or  planned  for  accomplish¬ 
ment  In  FY  1983  Include:  completion  of  techniques  for  forecasting  missile  developments,  including  methods  of  evaluating 
engine  performance  and  maneuverable  reentry  vehicle  design;  aerodynamic  vehicle  propulsion  and  missile  guidance  subsystem 
analysis  capability,  and;  hardware  analysis  and  resource  study  to  provide  an ' architecture  for  Integrating  existing  and 
planned  FTD  ADP  systems.  Space  system  forecasting  capability  was  Implemented  and  five  new  efforts  will  be  Initiated: 
algorithms  for  analysis  of  data  from  the  Real  Time  Optical  System  (RTOS);  wideband  Imaging  radar  processing  capability; 
foreign  Electronic  Support  Measures  (ESM)  analysis  methodology;  development  of  a  standard  query  language  for  use  by  the 
FTD  analysts,  and;  ballistic  missile  guidance  and  guidance  related  error  analysis.  Finally,  construction  of  a  special 
C3  antenna  has  begun  and  operation  will  begin  in  FY  1983.  In  FY  1984,  planned  work  Includes:  completion  of  the  opera¬ 
tion  and  analysis  of  the  special  C3  antenna  and  development  of  the  standard  query  language,  based  on  results  of  a 
feasibility  study  to  be  completed  in  FY  1983;  contlnutlon  of  the  other  four  previously  Initiated  efforts,  and;  Initiation 
of  development  of  solid  rocket  motor  simulation  _and  air  launched  missile  modeling  capability,  and  automation  of  Infrared/ 
electro-optical  Imagery  exploitation  capablllt)  ~ 


D.  (U)  Project  2165  -  COMPASS  PREVIEW:  Developed  a  test-bed  digital  Imagery  exploitation  device  for  Air  Force 
softcopy  conceptual  validation  testing.  All  RDT&E  activities  were  completed  In  FY  1982.  The  COMPASS  PREVIEW  system 
will  be  operated  by  SAC  as  an  Interim  Operational  Capability  and  then  will  be  removed  from  the  SAC  facility. 

E.  (U)  Project  2323  -  Radar  Prediction  System  (RAPS):  Developed  an  automated  system  that  produced  a  prediction 
of  a  radar  scope  display  of  specific  geographic  areas.  This  radar  prediction  was  generated  from  a  digital  data  base 
and  was  primarily  to  support  the  aircraft  crew  members  in  mission  planning  for  strike,  reconnaissance  or  air  drop 
delivery.  This  project  was  cancelled  In  early  FY  1982  due  to  lack  of  user  interest  in  production  and  cost  escalation 

In  the  development  and  test  program.  _  , 
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Prograa  Element;  #647501"  Title:  Intelligence  Equipment 

DOD  Mission  Area:  #327  -  TIARA  for  Tactical  Air  Warfare  Budget  Activity:  #4  -  Tactical  Programs 

F.  (U)  Project  2631  -  Computer  Assisted  Mission  Planning  System  (CAMPS):  Was  to  develop  a  capability  to  provide 
aircrews  an  automated  mission  planning  capability  to  assist  In  route  planning,  computation  of  required  fuel  loads, 
performance  of  penetration  analysis  to  best  avoid  enemy  defenses,  and  accomplishment  of  weapons  delivery  planning.  Four 
testbeds  were  fielded  at  squadron  level  through  FY  1982  and  provided  the  Inputs  needed  to  develop  a  functional  description 
and  draft  specifications  for  the  full  scale  development  program.  This  project  was  terminated  in  FY  1983,  based  on  the 
deletion  of  all  funding  by  Congress. 

8.  (0)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable 
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FY  1984  RDTdE  DESCRIPTIVE  SUMMARY 

Program  Element:  #64753? _  Title:  Combat  Helicopter  Modernisation 

COD  Mission  Areal  #225  -  Air  Warfare  Support  Budget  Activity:  #4  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTIHC):  ($  in  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM 

ELFMENT 

18,829 

27,347 

66,587 

17,877 

7,857 

138,497 

2.  (U) 

BRIEF  DESCRIPTION  OF 

ELEMENT 

AND  MISSION 

NEED:  Modernization  of 

the  Aerospace 

Rescue  and  Recovery  Service 

and  the 

Special  Operations  Force  must  begin  at  once  to  replace  obsolescent 

,  hard- to-maln tain  equipment  and 

to  upgrade 

helicopter  capabilitiea  to  cope  with  increasing  threats.  The  objective  of  this  program  is  to  develop  a  derivative  of 
the  Army  UH-60A  Black  Hawk  helicopter  to  meet  Air  Force  combat  rescue  and  special  operations  mission  requirements. 

The  Air  Force  will  integrate  improved  avionics,  extended  range  capability,  more  powerful  engines  and  necessary  mission 
equipment  into  the  H-60,  a  helicopter  with  proven  reliability,  maintainability,  and  combat/crash  survivability. 

3.  (U)  COMPARISIOH  WITH  FT  >983  DESCRIPTIVE  SUMMARY :  (t  In  Thousands) 


RDTdE 

18,829 

32.347 

17.977 

20,913 

90,066 

Procurement  (Aircraft)* 
Program  Element  #35113? 
(Quantity) 

Program  Element  #27241? 
(Quantity) 

62,100 

(4) 

1  ,400 
(0) 

TO  BE  DETERMINED 

TO  BE  DETERMINED 

•Includes  Initial  Spares 

(a)  Increased  RET4B  funding  In  FY  1 964  and  beyond  Is  due  to  progran  repriolng  prior  to  Full  Seals  Development 
(FSD)  contrsct  award  using  more  refined  estimating  techniques.  Initial  program  cost  estimates  were  based  on  the 
best  information  available  at  the  time  —  primarily  from  parametrics  and  a  limited  amount  of  Army  data.  Current  estimates 
are  based  on  negotiated  contracts  and  extensive  Amy  and  Navy  experience  with  the  H-60  airframe. 
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Program  Element:  I64753F _  Title:  Corbet  Helicopter  Modernization 

DOT)  Mission  Area:  t  225  -  Air  Warfare  Support  _  Budget  Activity:  I  4  -  Tactical  Programs 

(b)  Reduced  procurement  funding  in  FY  1984  reflects  the  decision  to  defer  initial  production  to  FY  1985  to  lielp 
offset  increased  estimated  procurement  cost  following  the  above-mentioned  program  repricing. 


4.  (0)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Tbtal 

Estimated 

Cost 

Procurement  (Aircraft)* 

Program  Element  I35113F 
(Quantity) 

Program  Element  I27241F 
(Quantity) 

25,900“ 

(0) 

221,400 

(7) 

6,700“ 

(0) 

4,026,800 

(207) 

570,300 

(29) 

4,274,100 

(214) 

577,000 

(29) 

‘Includes  Initial  Spares 
“Advance  Buy 

5.  (U)  RELATED  ACTIVITIES:  Not  applicable. 

6.  (U)  W3RK  PERFORMED  BY:  The  Air  Force  management  of  the  HH-60D  is  accomplished  by  the  Air  Force  Systems  Camnand 
Aeronautical  Systems  Division,  Wright  Patterson  Air  Force  Base,  Ohio.  The  Full  Scale  Development  contract  for  avionics 
systems  integration  was  awarded  to  an  International  Business  Machines  (Owego,  New  York)/Sperry  Flight  Systems  (Albuquerque 
New  Mexico)/E-Systeras  (Greenville,  Texas)  team  in  October  1982.  The  Full  Scale  Development  contract  for  airframe 
modifications  was  awarded  to  Sikorsky  Aircraft  Division  of  United  Technologies  (Stratford,  Connecticut)  in  November 

1982. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  SINGLE  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  (Not  Applicable) 

A.  (U)  Project  Description:  Not  Applicable. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Not  Applicable.  FSD  contract  signed  first  quarter  FY  1983. 


610 


i 


Prog ran  Element:  #64753? 

DOD  Mission  Areal  #225  -  Air  Warfare  Support 


Title:  Combat  Helicopter  Modernization 

Budge t  Activity:  #  4  -  Tactical  Programs 


(2)  (u)  FY  1983  Program:  Planned  accomplishments  for  the  HH-60D  include  preliminary  design  review  (PDIl)  for 
both  the  avionics  subsystems  and  the  modified  airframe-  The  critical  design  review  for  the  modified  airfrnme  t3  also 
planned-  Actual  airframe  modification  will  commence- 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTdE  Request:  The  planned  HH-60D  program  for  PY  84 
includes  critical  design  review  of  the  avionics  subsystem,  ground  testing  of  the  modified  airframe  (wind  tunnel  jettison, 
auxiliary  tank  fuel,  pressure  refueling,  static  limit  load  testing,  component  qualification  and  fatigue  life  evaluation), 
and  avionics  subsystem  integration  testing.  Pirst  flight  of  the  modified  airframe  (less  avionics)  is  scheduled  with 
initial  shakedown  and  airspeed  calibration  tests  being  conducted.  Airframe  developmental  testing  will  commence  with 
fifty  percent  scheduled  for  completion  in  PY  1984-  The  first  avionics  subsystem  will  be  installed  as  an  integrated 

set  into  the  modified  airframe. 

Por  both  the  development  and  production  phases  of  the  program,  detailed  and  parametric  cost  estimating  methods  were 
used.  Por  the  airframe  and  engine,  actual  coats  for  analagous  systems  (Army  Black  Hawk  and  Navy  Seahavk)  were  available. 
For  the  Avionics  development  phase  and  the  avionics  on  the  first  22  production  helicopters,  a  firm  contractor's  proposal 
with  detailed  prices  and  backup  was  on-hand.  For  the  avionics  for  the  remaining  production  program,  a  contractor’s 
budgetary  estimate  was  available. 

(4)  (U)  Program  to  Completion:  The  first  fully  modified  HH-60D  will  be  entered  into  the  developmental/initial 
operational  test  program.  The  second  modified  airframe  will  have  its  avionics  suite  installed  and  will  join  the  test 
program.  Initial  production  start-up  is  scheduled.  The  Physical  Configuration  Audit  will  occur  on  aircraft  number  4 

by  the  end  of  FY  86.  After  achieving  Initial  Operational  Capability  (early  FY  87),  an  Operational  Readiness  Demonstration 
will  be  conducted.  With  a  favorable  AFSARC  III  decision  in  PY  86,  full-rate  production  of  HH-60D  will  be  initiated. 

C.  (U)  Major  Milestones: 


M  Hestons* 


A.  HAC/TAF  requirements  validation 

B.  AFMHI3  Approval 

C.  APSARC  Review 

D.  Full  Seals  Development  Contract  Award) 

Avionics  Integration 
Airframe  Modification 

B.  Plight  Teat  Begin*  •(#!  1963) 

P.  AP3ARC  II  (Limited  Production  Decision)  *(PT  1982) 

C.  Initial  Production  Begins  *(PY  1964) 

H.  Major  Production  Decision  (APSARC  III)  #(fY  1985) 

I.  Initial  Operational  Capability  *(FY  1966) 

*Date  presented  in  Fiscal  Year  1963  Descriptive  Summary 


September  1 979 
November  I960 
July  1982 

October  1962 
November  1 982 

n  1904 

FY  1984 
FY  1985 
PY  1986 
FY  1987 
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Program  Element:  lf64755F _ _ __  Title:  Combat  Helicopter  Modernisation 

DOD  Mission  Areal  1225  -  Air  Warfare  Support  Budget  Activity:  #4  -  Tactical  Proprams 

(U)  EXPLANATION  OF  MILESTONE  CHANGES 


E.  Delay  in  flight  testing  results  from  overall  program  slip  caused  by  delay  in  contract  award. 

P.  An  APSARC  Review  was  held  prior  to  contract  award  and  the  decision  made  to  defer  APSARC  II  until  completion 
of  the  Critical  Design  Review  in  PY  1964. 

G.  Initial  production  deferred  to  PY  1985  to  help  offset  increased  estimated  program  cost  after  re-pricing. 

H.  Same  as  E. 

I.  Initial  Operational  Capability  delayed  to  PY  1967  by  the  deferral  of  initial  production  to  FY  1965 
(Milestone  G). 
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Budget  Activity:  Tactical  Programs,  #4 
Program  Element:  #64753F,  HH-60D  Program 

Teat  and  Evaluation  Data 

1 .  (U)  Developmental  Teat  and  Evaluation: 

(U)  Combined  Developmental  Teat  and  Evaluation  (DT4E)  and  Initial  Operational  Teat  and  Evaluation  (IOTAE)  will  be 
conducted  by  a  combined  taalc  force  aa  deacribed  in  the  3  AuguBt  1981  HH-60D  Teat  and  Evaluation  Master  Plan.  DTAB/I0T4E 
will  be  conducted  on  two  modified  UH-60A  helicoptera.  The  firat  aircraft  will  initially  have  only  airframe  modi- 
ficationa  and  will  be  used  primarily  for  aerodynamics,  mechanics,  and  fuel  system  testing.  The  second  aircraft  will 
include  both  airframe  and  avionics  modifications  and  will  be  used  for  avionics  system  testing.  Once  airframe  testing 
on  the  first  aircraft  ia  completed,  it  will  be  modified  with  the  full  avionics  suite  and  will  participate  with  the 
second  aircraft  in  avionics  testing.  The  DT4E/I0T4E  and  production  aircraft  will  be  similarly  configured. 

(U)  The  primary  objectives  of  DT4E  are  to  assist  in  the  engineering  design  and  development  process,  to  verify 
accomplishment  of  specification  requirements,  to  characterise  the  performance  of  the  system,  and  to  ensure  that  critical 
issues  have  been  sufficiently  resolved  to  permit  a  major  production  decision  at  Milestone  III. 

(U)  The  US  Army  Aviation  Research  and  Development  Command  (AVRADCOM)  has  accomplished  a  significant  amount  of 
DT4E  on  the  UH-60A  airframe.  The  US  Naval  Air  Systems  Command  has  accomplished  extensive  DT4E  on  a  derivative  of  the 
(JH-60A  (the  SH-60B  Sea  hawk)  which  will  provide  the  engines,  transmission,  automatic  flight  control  system  and  rescue 
hoist  planned  for  the  HH-60D.  Data  from  these  tests  applicable  to  the  HH-60D  airframe  and  systems  will  be  used  to  the 
greatest  extent  practical  to  reduce  HH-60D  testing  requirements. 

(U)  Contractor  DT4E  will  be  conducted  at  the  Sikorsky  Aircraft  Company  and  at  the  selected  avionics  contractor 
facility  beginning  in  the  Spring  of  1983.  The  first  flight  is  scheduled  for  the  Spring  of  1984.  As  soon  as  practical, 
the  teat  aircraft  will  be  transferred  first  to  Edwards  Air  Force  Base  California  and  finally  to  Kirtland  Air  Force  Base 
New  Mexico,  the  designated  operational  site  for  the  combined  Air  Force  DT4E/I0T4E  which  will  continue  until  the  planned 
major  production  decision  in  late  1985.  Air  Force  DT4E  will  be  conducted  by  the  Air  Force  Flight  Test  Center.  The 
service  program  manager  is  Lt  Col  Dick  Kalishek. 

(U)  Data  on  Reliability,  Maintainability,  Availability  and  bogistioa  Supportability  will  be  collected  during 
flight  testing  using  the  Air  Force  Flight  Teat  Center  System  Effectiveness  Data  System.  Aircraft  maintenance  will 
initially  be  performed  by  contractor  personnel  with  Air  Force  personnel  participating  through  over-the-ahoulder  or 
realiatic  on-the-job  training.  Complete  Air  Force  maintenance  will  be  planned  for  the  earliest  possible  date. 
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Budget  Activity:  Tactical  Programs,  #4 
Program  Element:  #64753?.  HH-60D  Program 

2.  (u)  Operational  Teat  and  Evaluation  (OTAE) . 

(u)  AFTEC  will  manage  the  initial  operational  teat  and  evaluation  (IOTAE)  portion  of  the  combined  devel¬ 
opmental  teat  and  evaluation  (DTAE/IOTAE) ,  dedicated  IOTAE  and  Phaae  I  follow-on  OTAE  (FOTAE)  of  the  HH-60D. 

(U)  The  IOTAE  will  addreas  operational  ef fectiveneaa  and  auitability  objectives  during  and  in  support  of 
DTAE/IOTAE  flights.  In  addition,  auitability  evaluators  will  gather  data  throughout  the  entire  DTAE/IOTAE  test  program. 
As  the  DTAE/IOTAE  teet  program  progresses,  there  will  be  an  increasing  emphasis  on  OTAE  objectives.  Of  the  1000  hours 
in  the  test  program,  approximately  450  hours  will  be  dedicated  to  IOTAE.  Of  these  450  hours,  200  hours  will  be  used 
for  training,  150  hours  for  simulated  mission  scenarios,  and  100  hours  for  deployments  to  operational  locations. 

IOTAE  will  begin  in  March  1984  and  be  completed  in  early  1986. 


(U)  The  Phase  1  F0T4E  will  begin  following  AFSARC  II  and  continue  until  delivery  of  the  first  production 
aircraft  (approximately  1  year).  This  FOTAE  will  be  used  to  evaluate  correction  of  deficiencies  identified  during 
IOTAE,  refine  evaluations  of  operational  effectiveness  and  suitability,  evaluate  tactics  and  techniques  for  combat 
rescue,  and  refine  evaluations  of  aircrew  and  maintenance  training  requirements. 


3.  (u)  Systems  Characteristics: 

Characteristic 

Hover  capability 

Cruise  speed 
Dash  speed 

Unrefueled  mission  radius 


Objectlve/Threahold 

Mid-mission  hover  out  of  ground  effect 
at  4000  ft,  95°F 

128  knots  minimum  at  max  continuous  power 

145  knots  minimum 

Approximately  250  nautical  miles 


Demonstrated 
To  be  determined 

To  be  determined 
To  be  determined 
To  be  determined 


Terrain  following/Terraln 
Avoidance  performance 


Safe  and  effective  flight  at  altitudes  To  be  determined 

as  low  as  100  feet  above  the  terrain 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Title:  Joint  Tactical  Information  Distribution  System  (JTIDS) 
Budget  Activity:  Tactical  Programs,  1 4 


Program  Element:  #  64754F _ 

DOD  Mission  Area:  Tactical  Communications,  <343 

1.  (U)  RESOUKCFS  (PROJECT  LISTING):  ($  In  thousands) 

Project  FY  1982 

Number  Title  Actual 

TOTAL  FOR  PROCRAM  ELEMENT  72,378 


Total 


FY  1983 

FY  1984 

FY  1985 

Additional 

Est  Itna  ted 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

52,513 

49,334 

61,587 

344,391 

813,603 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  objective  of  this  program  Is  to  develop  a  highly  jam 

resistant,  secure  digital  Information  distribution  system  for  use  In  a  tactical  combat  environment.  The  Joint  Tactical 
Information  Distribution  System  (JTIDS)  is  a  Joint  development  employing  time  division  multiple  access  and  spread 
spectrum  techniques.  The  system  will  provide  sufficient  connectivity  and  capacity  to  permit  rapid  and  secure  exchange 
of  the  necessary  command,  control  and  status  Information  among  all  equipped  elements  in  the  tactical  theater. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  <S  In  Thousands) 

RDT&E  68,3781  52,513  37,951*  '  334,800  733,877* 


4. 


1-  FY  1982  reprogramming  denied  by  Congress.  Funds  returned  to  JTIDS. 

2-  TAD1L  J  message  standard  and  F-15  Integration  development  funding  added. 


(U)  OTHER  APPROPRIATION  FUNDS:  ($000) 

Aircraft  Procurement: 

E-3A  3 

F-15 

Other  Procurement: 

Ground  Terminal  (PE  27434F) 


FY  1982 
Actual 

6,900 

26,484 


FY  1983 
Estimate 

16,300 

25,284 


FY  1984 
Estimate 

19,800 

23,267 


FY  1985 
Estimate 

17,200 

400 

29,624 


Total 

Additional  Estimated 
to  Completion  Costs 

19,700  125, 0004 

TBD  TBD 

18,341  123,035 


3-  Includes  Installation  labor  &  spares 

4-  Increase  from  $88,100  due  to  addition  of  12  aircraft. 
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Program  Element:  J64754F  _  Title:  Joint  Tactical  Information  Distribution  System  (JT1US) 

DOD  Mission  Area:  Tactical  Communications,  #343  Budget  Activity:  Tactical  Program,  #4 

5.  (11)  RELATED  ACTIVITIES:  The  Joint  Tactical  Information  Distribution  System  development  Is  managed  by  a  jointly 
manned  program  office.  Development,  prototype  fabrication,  and  test  of  terminal  equipments  for  various  applic.it  Ions 
of  the  services  will  be  funded  under  this  program  element  and  will  be  conducted  In  conjunction  with  the  other  programs 
with  which  the  equipments  will  ultimately  be  Integrated  (E-3A  -  P.E.  27417,  E-lb  -  P.E.  27130). 

6.  (U)  WORK  PERFORMED  BY :  The  Joint  Program  Office  Is  located  at  the  Electronic  Systems  Division,  Hansccm  AFB,  MA. 

Work  Is  also  being  done  at  the  Aeronautical  Systems  Division,  Wright  Patterson  AFB,  Oil;  and  ihe  Electromagnetic  Compati¬ 
bility  Analysis  Center,  Annapolis,  MD.  Initial  system  design  and  fabrication  of  prototype  terminals  for  the  K-3A  were 
under  contract  to  Hughes  Aircraft  Company,  Fullerton,  CA,  under  a  subcontract  to  the  E-3A  contractor,  the  Boeing  Company, 
Seattle,  WA.  Hughes  began  delivery  of  production  units  of  the  Class  1  terminal  for  the  E-3A  and  the  surface  Interface 
facilities  In  June  1982  (one  month  early).  A  firm  fixed-price  contract  was  let  to  Slnger-Kearfott ,  Little  Falls,  NJ, 
for  full  scale  engineering  development  of  the  Class  2  terminal  (Rockwel 1-Col  11ns ,  Cedar  Rapids,  1A,  Is  the  second  con¬ 
tractor  In  the  leader-follower  concept  being  pursued  In  this  contract.).  Other  major  contractors  Include:  MITRE  Corp, 
Bedford,  MA,  system  engineering  support;  Slnger-Kearfott,  Little  Falls,  NJ,  Advanced  Development  Model  fighter  class 
terminal;  International  Business  Machines  (IBM),  Oswego,  NY,  surface  terminal  facility;  McDonnell  Douglas  Aircraft 

Corp,  St  Louis,  MO,  fighter  cockpit  Integration  studies;  and  AR1NC  Research  Corp,  Annapolis,  MD,  deslgn-lo-cost  studies. 

7.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

None 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  This  Is  a  one  project  program. 

A.  (U)  Project  Description:  Currently,  Information  upon  which  to  base  critical  operational  decisions  normally  exists 
somewhere  within  a  combat  area,  but  mav  not  always  be  available  to  the  force  element  needing  the  data.  Consequently 
there  Is  an  urgent  requirement  for  a  system  Chat  will  distribute  essential  information  to  all  elements  of  the  force. 

The  system  must  secure  the  message  traffic,  work  in  a  severe  Jamming  environment,  and  prevent  hostile  forces  from  inter¬ 
cepting  and  using  the  transmitted  Information.  The  Joint  Tactical  Information  Distribution  System  (JTIDS)  satisfies 
these  requirements. 

The  system  will  be  structured  to  operate  as  an  information  distribution  network  Into  which  tacclcal  users  transmit 
command  and  control,  surveillance,  position  and  status,  or  other  significant  combat  Information  at  specific  time  Inter¬ 
vals.  All  of  this  Information  Is  Immediately  available  to  each  net  participant  who  may  select  for  display  or  storage 
that  portion  of  the  Information  in  which  he  is  Interested.  The  system  will  Interconnect  the  E-3A  aircraft;  ground  and 
shipboard  command,  control  and  surveillance  centers;  and  combat  and  support  aircraft. 
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Program  Element;  064754F  TITLE:  Joint  Tactical  Information  Distribution  System  (JTIDE) 

DoD  Mission  Area:  Tactical  Communications,  #343  Budget  Activity:  Tactical  Programs,  #4 

B.  (U)  Program  Accompli shments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Initiated  development  of  depot  support  equipment  for  the  E-3A  terminal. 

Full  scale  development  of  the  fighter  terminal  continued.  Flight  tests  In  pod-configured  fighters  were  completed 
In  January  1982. 

(2)  (U)  FY  1983  Program:  Continued  development  of  depot  support  equipment  for  the  E-3A  terminal.  Full  scale 
development  of  the  fighter  terminal  continued.  Incorporation  of  the  new  joint  service  approved  message  standard 
was  Initiated. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Includes  funds  for  the  continued  development 
of  depot  support  equipment  for  the  E-3A/ground  terminal.  Also  Includes  funds  for  the  continued  full  scale  development 
of  a  fighter  terminal  and  flight  tests  in  F-15  fighter  aircraft.  The  request  is  based  on  the  January  1981  DSARC  11 
milestone  estimates  and  a  fixed-price  terminal  development  contract. 

(4)  (U)  Program  to  Completion:  Development  of  depot  support  equipment  will  be  completed.  Development  of  the 
fighter  terminal  and  Integration  equipment  will  also  be  completed.  (Note:  The  development  of  aircraft  integration 
equipment,  with  the  exception  of  Installation  wiring,  ha3  been  delayed  until  after  F-15  aircraft  flight  tests  In  1984.) 
The  first  JTIDS-equipped  F-15  will  be  operational  in  FY  1988. 

C.  (U)  Mi  lea tones : 


1. 

Waveform  Decision 

Feb 

1976 

2. 

Initial  E-3A  Prototype  Delivery 

Jun 

1977 

3. 

Start  Surface  Terminal  Development 

Jun 

1977 

4. 

Start  E-3A  (Class  I)  terminals  low-rate  Initial  production 

Jul 

1980 

3. 

Start  Fighter  Terminal  Full  Scale  Development 

Jan 

1981 

6. 

Surface  Terminal  Production  Decision 

Dec 

1981 

7. 

Initial  E-3A  Production  Terminal  Delivery 

Jun 

1982 

8. 

Fighter  Terminal  Production  Decision 

Jun 

1983 

Budget  Activity:  Tactical  P  ograms,  #4 

Program  Element:  ~064754f  -  Joint  Tactical  Information  Distribution  System 
Test  and  Evaluation  Data 

1.  (u)  Development  Test  and  Evaluation:  The  Joint  Tactical  Information  Distribution  System  will  develop  a  highly  jam 

resistant,  secure  digital  information  distribution  system  for  use  in  a  tactical  combat  environment.  This  joint  develop¬ 
ment  effort,  managed  by  the  Air  Force  Systems  Command  Electronics  Systems  Division  at  Hanscom  Air  Force  Base,  Massachu¬ 
setts  is  a  merger  of  the  earlier  efforts  of  Air  Force  (SEEK  BUS)  and  Navy  development  programs. 

(U)  The  feasibility  of  Time  Division  Multiple  Access  was  demonstrated  during  the  March  1973  E-3A  brassboard  flight 
test.  Future  tests  will  occur  throughout  the  development  cycle  of  each  class  of  terminal. 

(U)  An  extensive  flight  and  bench  test  program  to  demonstrate  compatibility  with  air  traffic  control  equipments 
operating  in  the  same  portion  of  the  frequency  spectrum  has  been  completed.  These  tests,  which  were  conducted  under  the 
auspices  of  the  Office  of  Telecommunications  Policy,  Executive  Office  o'"  the  President,  in  conjunction  with  the  Federal 
Aviation  Administration,  demonstrated  that  the  Joint  Tactical  Information  Distribution  System  can  co-exist  with  the 
other  systems  in  the  band  without  harmful  interference. 

(U)  Contractor  flight  tests  of  the  Hughes  Class  1  Advanced  Development  Model  terminal  on  the  E-3A  aircraft  evaluated 
net  entry,  synchronization,  operation,  and  jamming  margin.  All  specific  operating  parameters  of  the  Class  1  terminal 
were  met  or  exceeded  in  test  programs  in  1977  and  1978.  Net  management  was  assessed  to  be  time  consuming.  Resolution 
of  this  problem  is  being  addressed  in  net  management  studies  and  the  development  of  a  new  net  management  time-slot  assion 
ment  algorithm.  Additional  testing  of  the  Class  1  full  scale  development  model  took  place  in  September  and  October  1981. 

(U)  Additional  testing  in  1979  of  the  multipath  propagation  and  doppler  shift  did  not  cause  any  adverse  degradation 
with  the  Joint  Tactical  Information  Distributin'’  System  in  the  full  anti-jam  mode.  Performance  specifications  were  met 
under  jamming  conditions. 

(U)  During  development  flight  tests  at  Eglin  Air  Force  Base  from  November  1979  through  October  1980,  the  Class  1 
terminal  was  interfaced  with  the  existing  Tactical  Air  Control  System  through  the  Adaptable  Surface  Interface  Terminal. 
Functional  performance  was  successful,  but  reliability  of  the  Class  1  terminal  was  below  expectations.  Further  testing 
of  Class  1  terminal  reliability  was  accomplished  during  the  September-October  1981  tests.  The  reliability  during  these 
tests  was  improved,  and  overall  suitability  was  rated  satisfactory. 

(U)  Contractor  acceptance  testing  of  the  Si nger-Kearfott  advanced  development  models  of  a  Class  2  terminal  were 
conpleted  late  in  1978.  The  Naval  Air  Development  Center  completed  bench  and  flight  testing  of  this  terminal  in  Sep¬ 
tember  1979.  Some  net  management,  relative  navigation,  anti-jam,  and  TACAN  operations  were  deficient.  Further  testiny 
was  conducted  during  the  pod-configured  Class  2  Advanced  Development  Model  tests  from  June  1981  to  January  1982.  The 
objective  of  packaging  the  functions  in  a  fighter-sized  terminal  was  successful. 

(U)  Elect romaqnetic  Compatibility  testiny  has  begun  in  the  United  Kingdom  and  Germany  to  support  frequency  clearance 
in  Furo'n. 


I 


2.  (U)  Operational  Test  and  Evaluation:  The  purpose  of  Joint  Tactical  Information  Distribution  System  (JTIDS)  initial 

operational  te9t  and  evaluation  (IOT&E)  is  to  evaluate  the  operational  effectiveness  and  operational  suitability  of 
JTLDS  terminals  and  the  ability  of  the  system  to  support  both  individual  and  joint  service  concepts  In  an  operational 
environment*  Testing  of  JTIDS  has  Included  multiservice  (Army,  Navy,  Air  Force,  and  Marine  Corps)  combined  development 
test  and  evaluation  (DT&E)/IOT&E  and  service-unique  testing*  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  conducts 
IOT&E  for  the  Air  Force  and  is  the  lead  agency  for  multiservice  IOT&E.  The  other  service  operational  test  and  evaluation 
(OT&E)  organizations  involved  In  JTIDS  testing  are  the  United  States  Army  Operational  Test  and  Evaluation  Agency  (USAOTEA) 
the  Navy  Operational  Test  and  Evaluation  Force  (OPTEVFOR),  and  the  Marine  Corps  Operational  Test  and  Evaluation  Activity 
(MCOTEA).  The  Air  Force  and  Army  are  developing  JTIDS  terminals  based  on  a  time  division  multiple  access  (TDMA)  techno¬ 
logy  The  Navy  and  Marine  Corps  are  developing  JTIDS  terminals  based  on  a  distributed  TDMA  (DTDMA)  technology.  Opera¬ 
tional  test  and  evaluation  of  these  two  systems  will  be  independent  of  each  other  with  the  exception  of  some  limited 
Interoperability  testing  in  the  mid  to  late  1980s. 

(U)  Test  and  Production  Milestones: 

E-3A  JTIDS  advanced  development  model  (ADM)  terminal 
DT&E/IOT&E 

Adaptable  Surface  Interface  Terminal  (ASIT)  full-scale 
development  (FSD)  terminal  DT&E/IOT&E 
E-3A/JT1DS  low  rate  initial  production 
ASIT  operational  suitability  evaluation 
JTIDS  Class  2  pod-configured  ADM  terminal  IOT&E 
US /NATO  E-3A  I OT&E 
ASIT  long-lead  production  decision 
Class  2  (fighter)  FSD  TDMA  terminai/F-15  DT&E/IOT&E 
ASIT  follow-on  operational  test  and  evaluation  (FOT&E)  Nov  84-Jan  85 

Class  2  TDMA  terminal  production  decision  Jun  85 

Class  2  production  TDMA  termlnal/F-15  Integration  FOT&E  1987  time  frame 

An  IOT&E  of  a  TDMA  JTIDS  Class  1,  ADM  terminal  Installed  In  an  E-3A  was  conducted  during  May-June  1978  by  AFTEC. 
_MaJor  emphasis  was  placed  on  assessing  the  resistance  of  JTIDS  to  electronic  countermeasures  (ECM)*  The  te6t  demonstrated 
_  ,the  potential  to  greatly  enhance  digital  information 

distribution.  Problems  associated  with  the  establishment  of  the  JTIDS  net  and  net  operations  were  Identified  during 
testing.  The  operational  suitability  could  not  be  conclusively  determined  due  to  reliance  on  the  contractor  for  system 

maintenance  and  support,  the  limited  test  period,  and  the  small  number  of  failures.  AFTEC  recommended  that  further 
operational  suitability  testing  of  the  JTIDS  Class  1  terminal  be  conducted.  The  results  of  the  E-3A/JTIDS  IOT&E  were 
reported  in  the  AFTEC  E-3A  Joint  Tactical  Information  Distribution  System  (JTIDS)  Terminal  IOT&E  Final  Report  (U), 

December  1978,  SECRET. 

Additional  DT&E/IOT&E  of  JTIDS  in  the  E-3A  was  conducted  between  15  September  and  30  October  1981,  using  a 
preproduction  Cliss  1  terminal.  Eighteen  sorties  were  flown.  The  test  Included  the  use  of  three  ASITs  interfaced  with 
both  Army  and  Air  Force  ground  command  and  control  facilities.  It  was  determined  that  the  addition  of  JTIDS f 


May-June  78 

Nov  79-Dec  8U 
July  80 
May-Dec  81 
Jun  81-Jan  82 
Sep-Oct  81 
Dec  81 

Jul  8A-Mar  35 


I  However 


,  It  was  determined  that,  as  the^  ..... 

Because  the  Class  1  terminal  failed  to  meet  the  adjusted  mean  time  between 
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maintenance  threshold,  terminal  reliability  was  rated  deficient.  Air  Force  Test  and  Evaluation  Center  published  the 
results  of  this  test  In  an  evaluation  report  titled  US/NATO  E-3A  Initial  Operational  Test  and  Evaluation  Final  Report  (U). 
March  1982,  SECRET.  ~  '  ‘  ~  . ~ 

(U)  The  ASIT  provides  a  transparent  Interface  between  JTlDS-equlpped  systems  (such  as  the  E-3A)  and  existing  com¬ 
mand  and  control  systems  which  use  Tactical  Digital  Information  Link  B  (TADIL-B).  The  ASIT  consists  of  two  principal 
subsystems.  The  first  Is  a  translator-processor  (computer)  which  converts  existing  Tactical  Air  Control  System/Tactical 
Air  Defense  System  (TACS/TADS)  messages  passed  over  TADIL-B  Into  JTIDS  equivalent  messages  and  vice  versa.  The  second 
subsystem  Is  the  JTIDS  Class  1  Terminal  which  performs  signal  transmission,  reception,  and  related  digital  processing 
of  the  JTIDS  signal. 

(U)  An  IOT&E  of  three  ASITs  was  conducted  by  AFTEC,  assisted  by  the  Army  and  Marine  Corps  test  organizations,  in  a 
multiservice  combined  DT&E/IOT&E  at  Eglln  AFB,  Florida,  from  November  1979  to  December  1980.  Principal  uni ts/fac 1 11 t ies 
to  which  the  ASIT  was  been  interfaced  are  an  Air  Force  Message  Processing  Center,  an  Air  Force  Control  and  Reporting 
Center,  an  Air  National  Guard  Control  and  Reporting  Post,  an  Army  AN/TSQ-73  Air  Defense  Command  and  Control  System,  and 
a  Marine  Corps  Tactical  Air  Operations  Center.  The  ASIT  IOT&E  confirmed  the  findings  of  the  1978  E-3A/JTIDS  ADM  terminal 
IOT&E  that  JTIDS  provides  an  ECM-reslstant  data  link  between  the  E-3A  and  ground  command  and  control  elements.  The 
test  also  demonstrated  that  JTIDS  provides  solid  data-link  communications  that  were  relatively  easy  to  establish  and 
maintain.  Although  maintenance  was  performed  exclusively  by  contractor  personnel  with  military  personnel  being  limited 
to  over-the-shoulder  observation,  overall  operational  suitability  was  found  to  be  deficient.  This  was  due  to  the  low 
reliability  of  the  JTIDS  Class  1  terminal.  Test  results  are  documented  In  the  Joint  Tactical  Information  Distribution 
System  (JTIDS)  Adaptable  Surface  Interface  Terminal  IOT&E  Air  Force  Evaluation  Report  (U),  March  1981,  SECRET. 

(U)  A  continuation  of  the  operational  suitability  portion  of  the  ASIT  IOT&E  was  conducted  by  AFTEC  during  May- 
Dec  ember  1981.  During  the  evaluation,  the  ASIT  equipment  (less  the  Class  1  terminal)  was  maintained  by  Air  Force 
technicians.  Because  technical  data  and  support  equipment  were  not  available  for  the  Class  1  terminal.  It  was  contractor 
maintained.  The  reliability  of  the  Class  1  terminal  demonstrated  significant  Improvement  over  the  results  obtained  during 
the  original  ASIT  IOT&E,  and  overall  suitability  was  found  to  be  satisfactory.  AFTEC  recommended  an  FOT&E  he  conducted  on 
an  ASIT  production  terminal  to  assess  the  Impact  of  the  major  programmed  changes  In  the  terminal.  The  FOT&E  Is  planned 
from  November  1989  -  January  1983  at  Elgin  AFB,  Florida.  Test  results  of  the  suitability  evaluation  are  documented  In 
the  Joint  Tactical  Information  Distribution  System  (JTIDS)  Adaptable  Surface  Interface  Terminal  Suitability  Evaluation 
Final  Report,  March  1982. 

(U)  A  preliminary  evaluation  of  JTIDS  Implementation  in  fighter  aircraft  was  conducted  between  June  1981  and  January 
1982.  A  Slnger-Kearfott  AN/URQ-28  ADM  JTIDS  terminal  and  associated  support  equipment  were  Installed  In  an  AN/ALy-76 
pod  which  is  designed  for  use  on  Maverick-capable  aircraft  and  makes  use  of  existing  controls,  displays,  and  pylon  Inter¬ 
faces.  The  pods  wa6  primarily  designed  to  give  early  hands-on  fighter  experience  with  JTIDS.  Three  such  pods  were 
flown  on  F-4  and  A-10  aircraft  to  evaluate  the  contribution  of  JTIDS  in  defensive  counterair,  close  air  support,  and  air 
Interdiction  mission  roles.  Fifteen  JTIDS  missions  were  flown  during  the  test.  The  terminal  demonstrated  the  potential 
to  enhance  mission  effectiveness  of  fighter  aircraft  In  the  conduct  of  all  turee  of  these  mission  areas.  Tactical  situa¬ 
tion  awareness  was  Improved  through  the  use  of  JTIDS  with  a  corresponding  reduction  In  the  need  for  voice  communication. 
The  JTIDS  display  ptovlded  the  fighter  crews  with  the  same  general  air  picture  that  was  available  to  the  weapons  control¬ 
ler  In  either  surface  or  air..  rne  command  and  control  units.  The  enhanced  situation  awareness  provided  to  the  aircrews 
of  the  fighter  aircraft  reduced  the  requirements  for  voice  commands,  attack  vectors,  and  threat  warnings.  This,  In  turn, 
reduced  the  weapons  controller  workload.  However,  since  the  usefulness  of_the  JTIDS-dlsplay  is  primarily  dependent  upon 


upon  the  timeliness  and  accuracy  of  the  information  provided  to  the  net,  accurate  tracking  of  hostile  aircraft  Incomes 
essential*  This  requirement  tended  to  increase  the  surveillance  operator  workload  when  the  auto-tracking  feature  of  the 
TACS  was  degraded.  Operational  suitability  was  not  evaluated  during  the  test  because  there  are  no  plans  to  produce  a 
JTIDS  terminal  in  a  pod  configuration.  The  test  results  were  published  in  a  test  report  titled  Joint  Tactical  Informa¬ 
tion  Distribution  Sytem  (JT1DS)  Class  2  Advanced  Development  Model  Terminal  (Pod  Configuration)  Initial  Operational 
Test  and  Evaluation  Final  Report  (U),  April  1982,  CONFIDENTIAL. 

(U)  A  DT&E/IOT&E  will  be  conducted  on  a  Class  2  FSD  fighter  terminal  Internally  Installed  in  a  temporary  configura¬ 
tion  on  three  K-15  aircraft  during  1984-1985.  This  test  will  be  conducted  at  Elgin  AFB,  Florida,  and  Nellis  AFB,  Nevada. 
Jhe  10T&E  will  evaluate  the  contribution  of  JTIDS  to  the  effectiveness  of  the  F— 15  in  its  air-to-air  roles.  Suitability 
data  will  be  collected  as  well.  A  production  decision  for  the  terminal  will  follow  the  test  in  June  1985.  Assuming  a 
favorable  production  decision  for  the  terminal  in  1985,  an  FOT&E  of  the  permanent  integration  of  the  Class  2  into  the 
F-15  in  the  1987  time  frame  may  be  conducted. 

(U)  AFT EC  Test  Reports  in  JTIDS  are  summarized  below: 

1.  (U)  E-3A  Joint  Tactical  Information  Distribution  System  (JTIDS)  Terminal  IOT&E  Final  Report  (U),  December 
1978  SECRET. 

2.  (U)  Joint  Tactical  Information  Distribution  System  (JTIDS)  Adaptable  Surface  Interface  Terminal  IOT&E  Air 
Force  Evaluation  Report  (U),  March  1981,  SECRET 

3.  (U)  US/NATO  E-3A  Initial  Operation  Test  and  Evaluation  Final  Report  (U),  March  1982,  SECRET. 

/ 

4.  (U)  Joint  Tactical  Information  Distribution  System  (JTIDS)  Adaptable  Surface  Interface  Terminal  Suitability 
Evaluation  Final  Report,  March  1982. 

5.  (U)  Joint  Tactical  Information  Distribution  System  (JTIDS)  Class  2  Advanced  Development  Model  Terminal  (Rod 
Configuration)  Initial  Operational  Test  and  Evaluation  Final  Report  (U),  April  1982,  CONFIDENTIAL 
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3. 

System  Characteristics: 

Characteristic 

Objective 

Demonstrated  to  Date 

Frequency 

960-1215  Mega  Hertz 

960-1215  Mega  Hertz 

Range 

300  nautical  miles  (1200  nautical  miles  with  relay) 

300  nautical  miles 

Capacity 

57.6  Kilo  bits  per  second 

57.6  Kilo  bits  per  second 

Users 

2-2000 

3 

Message  Error  Rate 

10"2 

10“2 

Anti-Jam  Margin 

w  _ 

Range  Accuracy 

300  feet  at  150  nautical  miles 

To  be  determined 

(U)  Demonstrations  of  system  characteristics  are  reported  in  the  following  test  reports: 


1.  (U)  "E-3A  Joint  Tactical  Information  Distribution  System  (JTIDS)  Initial  Operational  Test  and  Evaluation  Final 
Report"  (SECRET),  December  1978,  Air  Force  Test  and  Evaluation  Center,  Kirtland  Air  Force  Base,  New  Mexico  87117. 

2.  (U)  “Joint  Tactical  Information  Distribution  System  (JTIDS)  Adaptable  Surface  Interface  Terminal  Initial  Oper¬ 
ational  Test  and  Evaluation  Air  Force  Evaluation  Report"  (SECRET),  March  1981,  Air  Force  Test  and  Evaluation  Center, 
Kirtland  Air  Force  Base,  New  Mexico  87117. 

3.  (U)  “Joint  Tactical  Information  Distribution  System  (JTIDS)  Class  2  Advanced  Development  Model  Terminal  (Pod 
Configuration)  Initial  Operational  Test  and  Evaluation  (IOT&E)  Final  Report"  (SECRET),  April  1982,  Air  Force  Test 
and  Evaluation  Center,  Kirtland  Air  Force  Base,  New  Mexico  87117. 
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FY  1984  RDT4E  DESCh  PTIVE  SUMMARY 


Program  Element :  A64756F  Title:  Side  looking  Airborne  Radar  (SLAR) 

DOD  Mission  Area:  ,  TIARA  for  Tactical  Budget  Activity":  #4,  Tactical-  Programs 

Air  Warfare 

1.  (U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands): 


Total 


Pro ject 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Addit ional 

Est imated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

30,490 

27,192 

23,882 

26,913 

Continuing* 

Not  Applicable* 

2037 

SLAR  Sensors 

13,600 

7,300 

3,282 

5,000 

Cont inuing 

Not  Applicable 

2451 

SLAR  Exploitation 

15,240 

19,892 

20,600 

21 ,913 

Cont inuing 

Not  Applicable 

2647 

Manual  Radar  Reconnaissance 

2,000 

4,000 

Exploitation  System  (MARRES) 

*Multi- 

task  projects. 

2. 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION  NEED:  This  product 

oriented 

Program  Element  develops 

radar  sensors. 

processors,  software,  and  exploitation  equipment  for  use  on  ground  stations  and  reconnaissance  aircraft  including  the 
RF-4C,  TR-1  and  potentially  on  the  Advanced  Tactical  Airborne  Reconnaissance  System.  The  objective  of  this  program 
is  to  develop  and  test  advanced  high  resolution  SLAR  components  and  systems  capable  of  collecting  from  an  airborne 
platform,  transmitting,  processing,  and  exploiting  reconpaissance  and  strike  information  during  night  and  adverse 
weather  conditions.  Near  real  time  SLAR  imagery  exploitation  is  performed  in  a  ground  processing  stacion  to  achieve 
high  resolution  detection  and  to  provide  for  radar  collection.  Imagery-derived  fixed  target 

location  and|^  reports  are  then  sent  to  theater  users  including  battlefield  command  centers,  intelligence 

centers  and  strike  systems  such  as  the  Precision  Location  and  Strike  System  (PLSS)  and  the  Joint  Surveillance  Target 
Attack  and  Recognition  System  (JSTARS). 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 

RDT&E  29,090  27,192  20,197  Continuing  Not  Applicable 

(U)  FY  1982  $1.4M  was  added  for  airborne  radar  sensor  spares  during  performance  evaluation. 

(U)  FY  1984  $2.2M  was  added  to  fund  completion  of  A5ARS  electronically  steerable  antenna  testing  and  $1.7M  was 

added  to  fund  a  change  in  location  and  scope  of  pre-deployment  ground  station  testing. 
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Program  Element:  F64756F  Title:  Side  Looking  Airborne  Radar  (SLAR) 

DOD  Mission  Areal  #327,  TIARA  for  Tactical  Budget  Activity:  #4,  Tactical  Programs 

Air  Warfare 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 


Appropriation  (Qty  By  FY) 

(PE  27215F) 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Eat imate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Est ima ted 
Costs 

3010  (0,3, 3, 3, 3)  ASARS  1 

RADARS 

47,500 

46,800 

46,000 

44,000 

184,300 

3080  (0,1, 1,1,0)  GROUND 

STATION  COMPONENTS 

880 

25,354 

173,548 

-0- 

199,782 

3300  MILC0N 

14,000 

2,000 

15,000 

31 ,000 

5.  (U)  RELATED  ACTIVITIES:  Program  Element  63208F,  Reconnaissance  Sensors/Processing  Technology,  is  performing 
advanced  development  efforts  in  foliage  penetration  radar  techniques.  Program  Element  27431F,  Tactical  Air  Intelligence 
Systems  Activities  is  developing  advanced  techniques  for  managing  tactical  reconnaissance  information.  Exploited  SLAR 
data  will  be  an  input  to  this  system.  Program  Element  27215F,  TR-1  Squadrons,  procures  operational  Advanced  Synthetic 
Aperture  Radar  System  (ASARS),  SLAR  sensors,  and  ground  stations. 

6.  (U)  WORK  PERFORMED  BY :  This  program  is  managed  by  Aeronautical  Systems  Division,  Wright  Patterson  AFB,  Oil. 
Contractors  for  current  effort  are:  Hughes  Aircraft  Corp,  Culver  City,  CA,  develops  the  ASARS  and  ASARS  Deployable 
Processing  Station  (ADPS);  Ford  Aerospace,  Palo  Alto,  CA,  is  developing  the  Tactical  Exploitation  Demonstration  System 
(TREDS)  to  support  TR-1  reconnaissance  exploitation. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

Project:  2037  SLAR  Sensors  -  The  objective  of  this  project  is  to  develop  the  Advanced  Synthetic  Aperture 

Radar  System  (ASARS),  ASARS  Deployable  Processing  Station  (ADPS),  Electronically  Scanned  Antenna,  and  interface  with 
other  radar  collection  systems.  The  radar  system  will  provide  a  unique  capability  to  penetrate  clouds  and  other 
atmospheric  conditions  in  daylight  or  at  night,  operate  at  ranges  beyond  defensive  threats,  and  provide  accurate 
location  and  other  intelligence  about  targets  under  conditions  in  which  non-radar  sensors  are  ineffective.  Operational 
requirements  include  real  time  processing  to^achieve  reliable__detection,  "  _  .'if  possible). 

The  sensor  includes  search  _  swath)  and  spot  _  _  x>des  with  resolution  of _J 

respectively.  The  antenna  will  scan  up  to', _ 


In  FY  1982,  development  and  test  of  the  ASARS  was  completed. 

In  FY  1983  ADPS  engineering  test  will  be  completed,  and  che  ADPS  will  be  integrated  with  the  Tactical  Reconnaissance 
Exploitation  Demonstration  System  at  the  test  site.  Studies  and  analyses  of  the  Electronic  Countermeasures  (ECM) 
threat  to  ASARS  II  operation  will  be  initiated.  In  FY  1984  Electronic  Counter  Countermeasures  (ECCM)  will've  designed 
for  the  ASARS  II  production  sensors  to  counter  the  p ostf 

1  The  ASARS  and  ADPS  prototypes  will  be  shipped  overseas  with  the  TREDS  for  a  projected 
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Program  Element:  # 64756F 

DOD  Mission  Areal  #327,  TIARA  for  Tactical 
Air  Warfare 


Title:  Side  Looking  Airborne  Radar  (SLAR) 

Budget  Activity:  #4,  Tactical  Programs 


8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 


(U)  Project:  2451,  SLAR  Exploitation 


A.  (U)  Project  Description:  The  objective  of  this  project  is  to  develop  and  test  SLAR  exploitation  components  and 
systems.  SLAR  reconnaissance  systems  provide  a  unique  capability  to  penetrate  clouds  and  other  atmospheric  conditions 
in  daylight  or  at  night,  operate  at  ranges  beyond  defensive  threats,  and  provide  accurate  location  and  other  useful 
intelligence  about  targets  under  conditions  in  which  non-radar  sensors  are  ineffective. 


Operational  requirements  include  near  real  time  processing  and  exploitation  (less  than[_  --uj  to  achieve 

reliable  detection,  _ j  impossible)  and  location  of  fixed,  mobile,  moving,  tactical  size 

targets  (SAM's,  trucks,  tanks)  over  wide  areas r  nautical  mile  swaths).  To  meet  these  requirements,  advarced 

digital  exploitation  technologies  will  be  used.  Lack  of  near  real  time  image  exploitation  limits  information  timeliness 
of  current  operational  SLAR  systems. 

(U)  The  Advanced  Synthetic  Aperture  Radar  System  (ASARS)  is  the  baseline  operational  sensor  to  be  exploited.  The 
development  of  the  image  exploitation/data  handling  segment  for  the  ASARS  system  is  the  highest  priority  element  of  this 
project.  This  includes  development  of  the  Tactical  Reconnaissance  Exploitation  Demonstration  System  (TREDS)  and  design 
of  the  TR-1  Ground  Station  (TRIGS). 


Program  Accomplishments  and  Future  Efforts: 


(1)  (U)  FY  1982  Program:  TREDS  Preliminary  Design  Review  (PDR)  was  completed.  The  United  States  and  the 
Federal  Republic  of  Germany  (FRG),  through  a  formal  agreement,  shared  the  use  of  the  SLAR  processing  equipment, 
designated  as  ABLE,  in  Germany.  Per  the  agreement,  the  FRG  operated  and  evaluated  the  ABLE  System  for  three  months. 
Evaluation  of  automatic  change  detection  in  ABLE  was  completed  concurrent  with  FRG  test  and  evaluation,  and  the  results 
are  being  considered  for  use  in  the  production  TR-1  Ground  Station  (TRIGS). 


(2)  (U)  FY  1983  Planned  Program:  TREDS  Critical  Design  Review  (CDR)  will  be  completed.  Appropriate  elements 
of  the  TREDS  will  be  integrated  with  the  radar'ground  processing  system  as  a  part  of  the  initial  production  ground 
processing  and  exploitation  system  specification  preparation. 

(3)  FY  1984  Planned  Program:  TREDS  integration  with  the  radar  ground  processor  will  be  completed  and  the 

radar  imagery  portion  of  TREDS  will  undergo  full  scale  testing  at  a  remote  site  in  the  U.S.  The  system  will  be  shipped 
to  Europe  for.  _  '  *~  FY  1984 

is  the  __  fiscal  years  of  engineering  development  funding  for  this  prototype  SLAR  exploitation  facility. 

Funding  estimates  are  based  on  the  contractor's  technical  and  financial  performance  since  contract  start  June  1981. 

The  TRIGS  design  will  be  initiated. 
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Title:  Side  Looking  Airborne  Radar  (SLAR) 
Budget  Activity:  1^4,  Tactical  Programs 


_  radar  imagery  exploitation  will  he 

conducted  in  the  TREDS,  and  the  results  will  be  applied  "Suring  the  final  development  of  hardware  and  software  for  the 
production  TR-1  Ground  Station  (TRIGS).  This  period  of  collection  and  analysis  in  TREDS  is  termed  the  Interim  Operational 
Capability  (IOC).  Following  IOC,  product  improvements  will  be  incorporated  through  ~*to  include  electronic  counter¬ 
countermeasures  and  interoperability  with  the  RF-4C  radar.  Design  of  the  production  TR-1  .Ground  Station  (TRIGS)  will 
be  complete  in  ^  TRIGS  will  be  deployed  to|^  in  Europe  inj^ 

C.  Major  Milestones: 

Milestones  Dates 


Program  Element: 


DOD  Mission  Area: 
Air  Warfare 


#64756F 
?3 7' 


TIARA  for  Tactical 


(4) 


Program  to  Completion:  Commencing  in 


A.  Complete  Preproduction  Prototyping  (TREDS  Development)  December  1984 

B.  Initial  Operational  Capability  (TREDS)  _ 

C.  Full  Operational  Capability  (TRIGS)  J 

*  Date  presented  in  FY  1983  Descriptive  Summary. 


(U)  EXPLANATION  OF  MILESTONE  CHANGES 

i— 

»•  U  .  .  ..... 

overseas  testing  prior  to  declaring  an  in-theatdr  operational  capability. 


if 


t 
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BUDGET  ACTIVITY:  Tactical  Programs,  04  ( SLAR ) 

PROGRAM  ELEMENT:  64 7 5 6~F ,  Side  Looking  Airborne  Radar 


SIDE  LOOKING  AIRBORNE  RADAR  (SLAR) 


Test  and  Evaluation  Data 


1.  (U)  Development  Test  and  Evaluation  (DT&E):  The  SLAR  system  development  is  based  upon  a 

building  block  approach  to  providing  a  Tactical  Reconnaissance  System  called  TR-l.  The  TR-1 
Reconnaissance  System  acquisition  is  a  follow-on  to  the  U-2R.  Test  and  Evaluation  plans  and 
reports  of  completed  evaluations  are  documented  in  special  access  programs  and  will  be  made 
available  to  appropriately  cleared  personnel.  Tests  on  the  Advanced  Synthetic  Aperture  Radar 
System  (ASARS)  sensor  began  in  fiscal  year  1981.  Tests  on  the  ground  processing  and  exploi¬ 
tation  station  are  planned  for  fiscal  year  1983  through  fiscal  year  1984. 


DT&E  of  the 


processing  and  reporting  is  complete.  This  system 
completed  contractor  integration  and  testing  in  October  1979,  and  Initial  Operational  Test 
and  Evaluation  in  March  1980.  All  test  program  action  items  are  complete,  and  all  system 
deficiencies  have  been  either  addressed  via  changes  to  ongoing  contracts,  or  programmed  for 
outyear  implementation  pending  approval  of  funds.  Air  Force  Test  and  Evaluation  Center  will 
conduct  a  follow-on  test  and  evaluation  on  the  second  generation/*  scheduled  for  delivery 
in  fiscal  year 


The  Advanced  Synthetic  Aperture  Radar  System  (ASARS  II)  development  effort  consists 
of  three  major  projects  managed  by  the  Aeronautical  Systems  Division.  TWo  of  these  projects 
are  with  the  Hughes  Aircraft  Corporation  for  development  of  an  airborne  sensor  and  a  ground 
processor.  The  third  project  involves  design  of  a  ground  facility  to  exploit  ASARS  imagery. 
Multiple  program  requirements  are  being  addressed  in  these  ASARS  and  related  projects  to  meet 
the  need  for  st rategic/nat ional  and  tactical  Side  Looking  Airborne  Radar  collection,  processing, 
timely  exploitation  and  reporting  during  peace,  crisis  and  war. 


These  tests  are  documented  in  the 


i 

Descriptive  Summary  for  Program  Element  64756F. 
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2.  (0)  Operational  Teat  and  Evaluation:  An  Operational  Test  and  Evaluation  (OT&E)  of  the 

Side  Looking  Airborne  Radar (SLAR)  exploitation  segment  will  be  conducted  in  conjunction  with 
the  TR-1  Reconnaissance  System  OT&E.  The  purpose  of  the  OT&E  is  to  evaluate  the  aggregate 
system  capability  to  provide  near-real-time  intelligence  information  to  tactical  coirananders. 

The  Air  Force  Test  and  Evaluation  Center  will  plan  and  manage  operational  testing 
of  the  Advanced  Synthetic  Aperture  Radar  System,  Tactical  Reconnaissance  Exploitation 
Demonstration  System  (TREDS),  and  the  TR-1  Ground  Station  (TRIGS).  The  system  will  be 
evaluated  for  a  period  of  one  year  in  the  European  operational  environment  beginning  with 
deployment  of  the  ASARS  radar  and  prototype  TREDS  ground  station  in  A  one 

year  capabi 1 it v  .assessment  will  also  follow  deployment  of  the  production  ground  station 
(TRIGS)  ini.  _  The  Strategic  Air  Command,  the  Tactical  Air  Forces,  Air  Force  Logistics 
Command,  Air  Force  Systems  Command,  Electronic  Security  Command,  Air  Force  Communications 
Command,  Air  Training  Command,  and  US  Army  Intelligence  Center  and  School  will  support  the 
operational  testing.  Testing  will  be  conducted  as  follows: 

Advanced  Synthetic  Aperture  Radar  System:  Since  1  November  1982  Air  Force  Test 
and  Evaluation  Center  has  been  conducting  an  operational  utility  evaluation  of  the  airborne 
sensor  in  support  of  the  sensor  production  decision.  This  initial  evaluation  is  based  on  the 
limited  capabilities  of  the  sensor  while  operating  with  the  Interim  Digital  Processing  Station 
( I DPS) .  The  full  assessment  will  be  conducted  using  the  prototype  ASARS  Deployable  Processing 
Station  (ADPS)  which  provides  full  sensor  operntional  capability..  Testing  will  be  done  during 
the  initial  CONUS  integration  and  testing  of  ‘ne  TREDS  _  and  will  continue  during  the 

"(overseas  OT&E  described  above.  Collected  data  will  support  the  ADPS  production  decision, 
identify  any  operational  deficiencies,  and  reconsnend  desirable  growth  potential  to  the  basic 
system.  An  estimate  will  be  made  of  the  operational  effectiveness  and  suitability  of  the 
sensor  and  will  address  both  strategic  and  tactical  mission  requirements  in  January  1983. 


G36 


L" 


i 


Tactical  Reconnaissance  Exploitation  Demonstration  System  (TREDS):  TREDS 
development  will  provide  an  interim  operational  ground  facility.  This  demonstration  proto¬ 
type  will  contain  the  same  primary  functions  and  interfaces  as  the  final  production  facility, 
although  at  a  reduced  capability.  Operational  test  and  evaluation  (OT&E)  and  developmental 
test  and  evaluation  (DT&E)  will  be  combined  to  provide  inputs  for  the  final  facility  design 
and  to  evaluate  the  capability  of  the  aggregate  system  to  support  the  operational  mission. 

The  Air  Force  Test  and  Evaluation  Center  will  plan  and  manage  the  operational  testing  during 
the  combined  DT&E/OT&E  at  Ford  Aerospace  and  Communications  Corporation,  Western  Development 
Laboratories,  Palo  Alto,  California  for  nine  months  beeinning _  _  and  at  the 

designated  operational  location  for  one  year  beginning^ 

(U)  TR-1  Ground  Segment  (TRIGS):  The  Air  Force  Test  and  Evaluation  Center  will  plan 
and  manage  the  first  phase  of  a  two  phased  operational  test  and  evaluation  of  the  final  system 
United  States  Air  Forces  Europe  will  manage  the  second  phase.  The  operational  test  and  evalu¬ 
ation  (OT&E)  program  will  include  TRIGS  and  will  concentrate  on  changes/enhancements  over  the 
interim  system  operational  capability  provided  by  TREDS.  The  OT&E  will  evaluate  the  aggregate 
system  ability  to  support  the  required  full  operational  capability.  The  scope  of  the  testing 
will  be  determined  by  the  extent  of  changes  from  the  interim  system  (TREDS)  to  the  full  system 
(TRIGS). 

(U)  As  described  in  the  TR-1  Squadron  Congressional  data  6heet,  the  operational  test  and 
evaluation  programs  for  both  the  interim  and  final  capabilities  will  evaluate  the  system  as  an 
integral  unit.  The  Air  Force  Teat  and  Evaluation  Center  will  publish  reports  upon  completion 
of  the  operational  assessment  of  the  Advanced  Synthetic  Aperture  Radar  System  sensor  and  the 
interim  and  final  capability  teat  p  ograms.  These  reports  will  provide  estimates  on  the 
overall  system  operational  effectiveness  and  suitability  and  identify  any  deficiencies. 

(U)  OT&E  reports  published: 

(1)  (U)  RTASS  IOT&E  Test  Report,  ESC,  M*rch  1980  (S/SCI). 

(2)  (U)  Follow-up  RTASS  IOT&E  Report,  ESC,  September  1981  (S/SCI). 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I  64779F  Title:  Joint  Interoperability  of  Tactical  Command  and  Control  Systems  (J1NTACCS) 

DOD  Mission  Area:  #344,  Tactical  Command  and  Control  Budget  Activity:  04,  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LIST INC):  ($  in  thousands) 


Project 

Number  Title 


FY  1982  FY  1983  FY  1984  FY  1985  Additional 

Actual  Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Costs 


TOTAL  FOR  PROCRAM  ELEMENT 


Continuing 


Not  Applicable 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  JINTACCS  is  a  joint  Interoperability  program  to  provide  improved 
operational  effectiveness  of  Service  (Army,  Navy,  Air  Force,  Marine  Corps)  tactical  command  and  control  systems  planned  for 
use  in  support  of  Joint  operations  through  the  1980s.  Air  Force  objectives  are  to:  develop  interface  design  standards  with 
the  other  services;  modify  affected  Air  Force  equipments;  participate  In  testing  and  Joint  operational  effectiveness  demon¬ 
strations;  recommend  joint  standards  for  adoption  by  the  North  Atlantic  Treaty  Organization  and  prepare  Air  Force  facilities 
for  the  implementation  and  configuration  control  of  JINTACCS  Interface  standards. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 


7,472  3,837  5,752  Continuing  Not  Applicable 

-  The  slight  decrease  In  the  FY84  funding  estimate  ue  to  FY83  RDT&E  congressional  action  and  Inflation  of 
purchasing  power. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

-  None 

5.  (U)  RELATED  ACTIVITIES i  This  program  element  supports  Air  Force  participation  In  the  JINTACCS  Program  with  the  Marine 
Corps,  Navy,  and  Army  as  Joint  Chiefs  of  Staff  (JCS)  Executive  Agent.  Service  and  agency  activities  are  governed  by 
Jointly  agreed  upon  and  JCS  approved  documentation  Including  Technical  Interface  Concepts  and  Technical  Interface  Design 
PlanB.  Close  liaison  across  each  of  the  Service  JINTACCS  programs  precludes  duplication  of  efforts.  The  Service 
related  JINTACCS  program  elementa/projects  are:  PE  64760M,  Joint  Interoperability  Tactical  Command  Control  System; 

PE  64779N,  JINTACCS  Program;  PE  64779A,  JINTACCS  (Including  projects  D298-JINTACCS  Executive  Agency  NATO,  D309-  JINTACCS 
Army  and  D3I0-JINTACCS  Executive  Agent) 
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Program  Element:  >  64779K  Title:  Joint  Interoperability  of  Tactical  Command  and  Control  Systems  (JINTACCS) 

DOD  Mission  Area: #344,  Tact!  ca  L  Command  and  Control  Budget  Activity:  ,  Tactical  Programs 

6.  (U)  WORK  PERFORMED  BY :  The  Tactical  Air  Force  Interoperability  Group,  TAFZG,  is  coordinating  and  implementing  authority 
for  Air  Force  participation  in  the  JCS  JINTACCS  Program.  Research  and  Development  f unds-management  responsibility  is  assig¬ 
ned  to  the  Air  Force  Systems  Command,  Electronic  Systems  Division,  Manscom  AFB,  MA.  The  Tactical  Air  Command  provides 
operational  support.  Including  a  Participating  Test  Unit  at  the  Air  Force  Tactical  Systems  Interoperability  Support  Center 
at  l«ingley  AFB,  VA,  to  support  compatibility  &  interoperability  testing  and  operational  effectiveness  demonstrations.  The 
JINTACCS  contractors  are  Planning  Research  Corporation  McLean,  VA;  Systems  Development  Corporation,  McLean,  VA;  Martin- 
Marietta,  Denver,  CO.  and  the  MITRE  C-*  Division,  a  Federal  Contract  Research  Center,  located  at  Bedford  MA. 

7.  (U)  JINTACCS  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984) 

A.  (U)  Protect  Description:  Joint  Interoperability  of  Tactical  Command  and  Control  Systems  (JINTACCS)  was  established 
in  August  1977  as  the  successor  to  the  Ground  and  Amphibious  Military  Operation  (GAMO)  Program.  Its  purpose  is  to  Improve 
the  operational  effectiveness  of  the  Service  (Army,  Navy,  Air  Force  and  Marine  Corps)  command  and  control  systems  used  in 
support  of  Joint  Operations  through  the  1980s.  Also  Incorporated  are  the  intelligence  facilities  of  the  National  Security 
Agency  and  the  Defense  Intelligence  Agency.  Consideration  of  NATO  interoperability  was  added  in  1978.  The  Services  and 
Agencies  are  utilizing  the  program  to  develop  common  Interface  standards  and  to  modify  their  command  and  control  equipment 
and  procedures  as  necessary  to  Insure  systems  Interoperability,  compatibility  and  operational  effectiveness.  To  facilitate 
management,  the  program  is  divided  into  functional  segments  including  intelligence,  air  operations,  amphibious  operations, 
fire  support,  operations  control,  and  TADIL  J.  Within  the  Air  Force,  the  primary  command  and  control  facility  interlaces 

to  be  analyzed  and  defined  exist  within  the  Tactical  Air  Control  Center  (TACC),  Control  and  Reporting  Center/Post,  Direct 
Air  Support  Center,  Airborne  Warning  and  Control  System,  Airborne  Battlfield  Command  and  Control  Center  and  the  intelligence 
element  supporting  the  TACC.  An  Air  Force  test  facility  identified  as  the  Participating  Test  Unit  has  been  established  to 
evaluate  Air  Force  modified  command,  control  and  communications  elements,  to  support  testing  and  demonstrations,  and  to 
provide  ongoing  configuration  control.  The  JINTACCS  program  follows  a  methodology  where  Technical  Interface  Concepts 
(TIC)  arc  defined  and  the  initial  Technical  Interface  Design  Flans  -  Test  Editions  (TIDP-TE)  are  completed.  Following 
modification  of  the  test  systems.  Developmental  Certification  (DC)  testing  is  performed,  the  TIDP-TE  modified,  Operational 
Effectiveness  Demonstration  (OED)  conducted,  and  a  linal  TIDP  pu, 'lshed  for  incorporation  Into  JCS  pubs.  The  overall  goal 
Is  to  achieve  Joint  compatibility  and  Interoperability  among  Tactical  Command  6  Control  Systems  from  each  Service. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Completion  and  analysis  of  the  Intelligence  functional  segment  Operational  Effec¬ 
tiveness  Demonstration.  Completion  of  Developmental  Certification  testing  for  the  Air  Operations  functional  segment  and 

the  Operations  Control  functional  segment.  Completion  of  the  Technical  Interface  Design  Plans  -  Test  Editions  for  the 
Incorporation  of  TADIL  J  ( bi t-orlented  messages)  functional  segment.  Conduct  of  the  Fire  Support  table-top  exercise  In 
preparation  for  Fire-Support  Development  Certificate  testing. 

(2)  (U)  FY  1983  Program:  Contln  ed  refinement  of  Technical  Interface  Design  Plans  and  Preparation  for  the  Air 
Operations/  Intelligence  functional  segment  operational  effectiveness  demonstration.  Conduct  of  the  Air  Operatlons/Intell 1- 
gence  operational  effectiveness  demonstration  and  analysis  of  results.  Completion  of  Technical  Interface  Design  Plans  main¬ 
tenance  testa  for  Air  Operations,  Intelligence  and  Operations  control  segments. 
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Program  Element:  #  64779F  Title:  Joint  Interoperability  of  Tactical  Command  and  Control  Systems  (J1NTACCS) 

DOD  Mission  Area:  IWT,  Tactical  Command  and  Control  Budget  Activity:  #4,  Tactical  Programs 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FT  1984  RDT&E  Request:  Interface  planning,  analysis  and  design 
efforts  will  continue  during  FY  1984  as  well  as  modification  of  test-only  hardware  and  software*  Teat  planning  and  support 
will  be  provided  for  the  execution  and  analysis  of  Developmental  Certification  testing  for  the  Fire  Support  and  Amphibious 
functional  segments.  Procurment  of  the  baseline  portion  of  the  Participation  Test  Unit's  test  support  system  for  test 
support  and  configuration  control  will  be  completed.  Configuration  management  tstlng  of  all,  and  any  new,  segments  will 
continue.  Planning  for  Implementation  of  Air  Operations  and  Intelligence  segments  will  be  pursued. 

(4)  (U)  Program  to  Completion:  The  remaining  functional  segments  will  be  tested  for  compatibility  and  Inter¬ 
operability  and  will-  be  followed  by  operational  effectiveness  demonstrations.  The  technlcsl  Interface  design  plans  will  be 
updated  and  subsequently  incorporated  as  standards  into  appropriate  Joint  Chiefs  of  Staff  publications. 

C.  (U)  MAJOR  MILESTONES: 


-  Intelligence  Operational  Effectiveness  Demonstration  May  81 

-  Air  Operations/intelligence  Operational  Effectiveness  Demonstration  May  83 

-  Operations  Control,  Fire  Support  and  Amphibious  Operational  Effectiveness  Demonstration  May  85 

-  TADIL-J  Operational  Effectiveness  Demonstration  Hay  88 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  f27129F _ 

DoD  Mission  Area:  1233.  Close  Air  Support  and  Interdiction 


Title:  F-lll  Squadrons _ _ 

Budget  Activity:  >4.  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC) :  (S  In  thousands) 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

2,690 

38,290 

84,358 

110,671 

33,794 

278,650 

2056 

2952 

2962 

PAVE  TACK/VATS 

P-111  Avionics  Intermediate  Stations 
F-lll  Avionics  Modernization  Program 

2,690 

2,690 

35, 700 

1,358 

31,300 

51,700 

8,571 

28,100 

74,000 

700 

33,094 

26, 186 
133,2001/ 
131,300 

Ju  FY  82  funding  of  $7.5  million  unler  Appropriation  3400,  PE  27129F  la  Included  In  total.  Funding  In  FY  83  and 

beyond  changed  to  Appropriation  3600  based  on  the  determination  that  software  tasks  should  be  categorized  RAD. 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  HEED:  This  program  provides  funds  for  development  activities  associated 

with  F-lll  aircraft.  The  first  development  activity  Is  enhancement  to  the  PAVE  TACK  System,  which  Is  a  Forward  Looking 
Infrared  (FLIR)  target  acquisition  and  laser  designator/ ranger .  This  aydtem  enables  two-seat  tactical  aircraft  to  deliver 
precision  guided  and  unguided  weapons  during  day  or  night.  A  conversion  from  the  current  analog  electro-optic  FLIR  to 
digital  FLIR  In  the  PAVE  TACK  System  will  reduce  maintenance  and  support  costs.  A  digital  FLIR  will  also  enhance  effec¬ 
tiveness  of  the  system  through  automatic  FLIR  display  controls  for  rapid  adjustment  to  each  target  scene. 


(U)  The  second  development  activity  Is  an  engineering  effort  to  prepare  Computer  Programs  for  Test  Program  Sets  as  a 
part  of  the  program  which  has  been  Implemented  to  replace  the  existing  F-lll  Avionics  Intermediate  Shop  Automatic  Test 
Stations.  Each  Test  Program  Set  will  Include  the  hardware  adapters  and  software  test  programs  required  to  test  an  F-lll 
avionic*  component  or  group  of  similar  component*.  Replacement  of  the  existing  P-111  Avionics  Stations  is  necessary 
because  these  stations  have  become  obsolete,  unreliable,  and  unsupportable. 


(U)  The  F-lll  Avionics  Modernization  Program  la  the  third  development  activity  and  encompaaaea  the  changes  to  the  bomb 
navigation  system  desired  for  reducing  maintenance  and  support  costs  aaaocleted  with  high  failure,  high  cost,  and  tech¬ 
nologically  outdated  components. 


Program  Element :  P27129F _ 

DoD  Mission  Areal  1223,  Close  Air  Support  and  Interdiction 

3.  (0)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


Title:  P-111  Squadrons 
Budget  Activity:  >4 , 


Tactical  Programs 


RDT&E 

2,690 

39,290 

36,571 

- 

72,247 

168,886 

Procurement  (Alrcraf t)(3010,  P-1200) 

37,700 

86,000 

65,500 

- 

177,600 

366 ,800 

4.  (15)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

Total 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

P-1 11  AIS  Test  Set  Procurement  (Aircraft) 

35,300 

64,100 

69,900 

81 ,600 

19,100 

270,000 

(3010.  P-1200) 

(3010,  P-1600) 

2,700 

3,000 

3,500 

800 

10,000 

(3080,  P-8400) 

2,900 

2,400 

3,100 

4,000 

12,400 

P-1 11  Avionics  Modernization  Program 

- 

14,000 

189,800 

655,200 

859,000 

(3010,  P-1900) 

EXPLANATION  OP  CHANGES:  The  F-111  Avionics  Modernization  Program  has  been  added  into  this  program  element  because  of  the 
portions  of  the  program  requiring  R&D  funding.  A  reduction  In  AIS  test  set  procurement  cost  from  $366.8  million  to  $292.4 
million  results  from  updated  determination  of  P-111  components  requiring  support  from  new  test  sets. 

/ 

5.  (U)  RELATED..  ACTIVITIES :  The  DOD  common-module  Forward  Looking  Infrared  (FLIR)  sensor  which  Is  used  In  the  PAVE  TACT 
pod  was  developed  In  Program  Element  (PE)  64710F,  Reconnaissance  Equipment.  The  Video  Augmented  Tracking  System  (VATS), 
Initially  developed  under  PE  63203F,  Advanced  Avionics  for  Aircraft,  was  transitioned  Into  the  PAVE  TACK  project  for 
Integration  and  flight  testing. 

6.  (U)  WORK  PERPORMED  BY:  All  PAVE  TACT  Air  Force  development  effort  Is  being  managed  by  the  Aeronautical  Systems 
Division,  Wrlght-Patterson  APB,  OH.  The  Initial  engineering  study  on  upgrading  the  P-111A/E  from  the  current  analog 
system  to  a  digital  bomb/navigation  system  was  performed  by  General  Dynamics,  Port  Worth,  TX.  The  PAVE  TACK  contractors 
Include  PAVE  TACT  Pod  and  F-4  Integration,  Ford  Aerospace,  Newport  Beach,  CA  (Prime  Contractor);  and  FLIK,  Texas  Instru¬ 
ments  Dallas,  TX.  Plight  teat  responsibility  has  been  assigned  to  the  Armament  Division  at  Eglin  APB,  PL.  The  P-111 
Avionics  Intermediate  Shop  competitive  procurement  Is  belli#  managed  by  San  Antonio  Air  Logistics  Center,  TX.  The  F-111 
System  Manager  Is  located  at  Sacramento  Air  Logistics  Center,  CA. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

(U)  Project  2056:  PAVE  TACK/VATS:  This  project  includes  timely  Improvements  to  the  PAVE  TACT  laser  designator 
System  on  F-1U,  P-4E  and  RF-4C  aircraft.  PAVE  TACK  consists  of  a  Forward  Looking  Infrared  (FLIR)  sensor,  laser  target 
dealgnator/ranger ,  slevable  optics  and  necessary  digital  control  electronics  for  target  acquisition  day  and  night.  The 
Video  Augmented  Tracker  System  (VATS)  automates  the  tracking  of  targets  and  increases  total  effectiveness  of  the  system. 
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Program  Element:  >27129P  Title:  F-lll  Squadrons 

OoO  Mission  Area:  Close  Air  Support  and  Interdiction  <223  Budget  Activity:  Tactical  Programs,  £4 

Ocher  significant  Improvements  Included  In  this  project  are  conversion  froa  analog  to  digital  PUR  for  better  life  cycle 
^  cost  and  evaluation  of  autoaatlc  handoff  to  of f-boreslght  weapons. 

(U)  Operational  Test  and  Evaluation  of  VATS  on  the  F-111P  was  coapleted  In  FY  82  and  studies  for  autoaatlc  handoff  were 
Initiated.  In  PY  83,  automated  adjustment  of  the  PUR  controls  and  development  of  digital  PUR  will  be  Initiated  for  full- 
scale  developaent.  Counteraeasure  studies  for  deteralning  cost  effective  hardware  changes  to  Improve  potential  against 
countermeasures  will  be  continued.  In  PY  1984,  development  will  be  Initiated  for  Integration  of  PAVE  TACK  Acqulstlon 
capability  with  AGH-65  Maverick  control  to  Insure  accurate  and  tlaely  pointing  of  the  Maverick  seeker  at  the  target 
selected.  Digital  PUR  will  be  flight  tested  prior  to  a  decision  on  production  buy  In  PY  1985.  Development  will  continue 
for  integration  of  PAVE  TACK  and  Maverick  on  F-lll  aircraft,  leading  to  modification  decision  In  late  FY  83. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project  2952:  P-111  Avionics  Intermediate  Stations 

N  A.  Project  Description:  This  project  is  driven  by  a  pressing  need  to  replace  the  exlstW  f/kr/kF-111  AIS 

test  stations.  These  existing  stations  are  obsolete,  unreliable,  and  costly  to  aaintaln. 

~  The  replacement  approach  was  chosen  over  otner  alternatlv 

based  on  a  20-year  life-cycle  analysis  which  showed  this  to  be  the  most  cost-effective  solution.  This  project  is  Imple¬ 
mented  by  PMD  L-Y  1027(1),  22  Jan  81.  This  PHD  implements  a  program  to  replace  292  cest  stations  of  29  different  types 

twlth  a  smaller  number  of  current  technology,  computer  controlled  automatic  test  stations  capable  of  supporting  the  300 
line  replaceable  units  In  the  1985  F/PB/EF-111  avionics  baseline.  These  new  stations  will  be  delivered  as  21  shop  sets. 
The  PMD  requires  use  of  existing  designs  and  minimum  development  effort.  The  total  program  directed  by  the  PMD  draws 
Its  funding  from  several  sources;  the  RDT&E  funds  will  be  used  specifically  for  development  of  the  computer  software 
which  will  test  the  aircraft  avionics  components  on  the  new  test  stations.  (This  software  Is  called  test  software.  The 
test  software  and  hardware  adapter  used  to  test  one  avionics  component  or  family  of  similar  avionics  components  are 
called  a  test  program  set.)  This  software  development  effort  will  make  maximum  use  of  the  test  software  and  documenta¬ 
tion  already  developed  and  In  use  with  the  existing  AIS  stations. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 

(1)  (0)  FY  1982  Accomplishments;  Conducted  a  detailed  comparative  analysis  of  the  replacement  approach  as 

|  opposed  to  an  alternative  which  called  for  aodernlsatlon  of  the  existing  AIS  test  stations,  acquisition  of  a  number  of 

[J  dynamic  test  stations  to  augment  the  existing  AIS,  and  Increased  support  of  modernisation  of  aircraft  avionics  to  Improve 

t  reliability.  Determined  replacement  approach  to  be  more  cost  effective.  Issued  request  for  proposals  to  Industry. 

(2)  (U)  FT  1983  Program;  A  contract  has  been  awarded  to  a  team  consisting  of  Hastlnghouse  and  Bendlx  for 
production  of  the  replacement  test  stations.  Activities  will  Include  design  and  engineering  of  the  hardware  and  software 
for  the  new  stations.  Development  effort  will  be  for  engineering  and  modification  of  approximately  20  test  program  secs. 
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Prograa  Element:  I27129F 

DoD  Mission  Area:  Cloae  Air  Support  and  Interdiction  #223 


Title:  F— 111  Squadrons 

Budget  Activity:  Tactical  Programs,  #4 


(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT4E  Request:  Dealgn  and  engineering  of  the  test 

stations  will  continue.  Development  effort  will  be  for  engineering  and  modification  of  approximately  40  test  prograa 
sets.  The  flrat  station  will  be  fabricated  and  delivered.  Coats  based  on  contract  recently  awarded  after  competitive 
selection. 

<*)  (U)  Program  to  Completion:  Design  and  engineering  will  be  completed  and  the  teat  stations  will  be 

produced,  tested,  and  delivered.  The  final  station  will  be  delivered  during  FY  1987. 

C.  (U)  Major  Milestones: 


Milestones 

(1)  First  Delivery 

(2)  IOC 

9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 


Dec  1984 
Mar  1986 


Project  2962:  F-lll  Avionics  Modernisation  Prograa 


A.  (U)  Project  Description:  The  FB-111  Avionics  Modernization  Program  will  consist  of  updates  to  the  attack 
radar,  terrain  following  radar.  Inertial  navigation,  cOhtrol  and  display,  and  doppler  radar  system.  The  F-lll  update 
consists  of  the  addition  of  the  weapons  navigation  computer  (A/E/EF)  and  the  multiplex  converter  (A/E/EF/F) ,  terrain 
following  radar  (all)  and  control  and  displays  (A/E/EF)  system.  These  modification  are  expected  to  raise  the  MTBF  of 
the  overall  system  from  the  current  five  hours  to  approximately  20  hours.  Based  upon  the  General  Dynamics  computer 
model  this  modification  will  result  In  a  132  Increase  in  sortie  rates  and  a  381  increase  in  expected  target  kills.  This 
modification  will  ensure  system  supportablllty  Into  the  1990’s. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 

(1)  (U)  FY  1982  Accomplishment:  Not  funded, 

(2)  (U)  FY  1983  Projected  Accomplishments!  Initiate  engineering  development  effort*  on  the  attack  radar 
system,  terrain  following  radar  system  and  associated  software. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RPT4B  Request:  Continue  engineering  development  on  the 
radar  system*  and  associated  software.  Fabrication  of  the  updated  attack  radar  and  Improved  bomb/navlgatlon  systems 

will  begin  In  preparation  for  FY  83  flight  testing.  Costs  are  grassroots  projections  provided  by  the  System  Management 

Office. 

(*)  (0)  Program  to  Completion:  Complete  engineering  development  on  the  radar  system*,  complete  necessary 
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Prograa  Element:  F27129F  Title:  F-lll  Squadrons 

DoD  Mission  Ares:  Close  Air  Support  and  Interdiction  >223  Budget  Activity:  Tactical  Programs,  >4 

software  engineering  and  aake  production  decision  based  upon  flight  test  results  in  FY  85.  Production  to  begin  in  FY  86 
with  key  deliveries  and  installations  to  begin  in  FY  87. 

C.  (0)  Major  Milestones: 

Milestones  Dates 


(1) 

Radar  Software  &  Initial  Development 

Sep  82 

(2) 

Production  Contract  Award 

Nov  83 

(3) 

System  Integration  Testing 

Oct  84 

(4) 

IOT&E 

Jan  85 

(5) 

Delivery  of  First  FB-lll 

Dec  86 

(6) 

Delivery  of  First  F-111A/E 

Mar  88 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I27130F 

DOD  Mission  Area:  Counter  Air,  #221 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Huaber  Title 

TOTAL  FOR  PROCRAM  ELEMENT 
*0131  F-15  A-D 


FY  1982 

FY  1983 

Actual 

Estimate 

32,288 

104,812** 

32,288 

104,812** 

FT  1984 
Eatlaate 

117,774 

117,774 


Title;  F-15  Squadrons 

Budget  Activity:  Tactical  Programs,  14 


FY  1985 
Eatlaate 

68,845 

68,845 


Additional 
to  Coapletlon 

25,839 

25 ,839 


Total 

Eatlaated 

Coats 

2,464,400 

2,464,400 


*  Contains  $13. OM  in  FY  83  for  F-15/F-16  comparative  evaluation.  PE#  27132F  now  contains  the  Derivative  Fighter 
RDT&E  and  procureaent  funds  in  FY  1984  and  FY  1985. 


**  This  amount  reflects  a  reduction  of  $811  In  FY  83  as  an  adalnlstratlve  reduction  for  a  directed  reprograming 
action  and  once  actual  sources  are  Identified,  this  amount  will  be  restored  to  this  prograa. 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  The  F-15  is  a  high  performance,  highly  maneuverable  fighter 
equipped  with  a  long  range  look-down  radar  and  a  balanced  sir  of  air-to-air  weapons  to  provide  an  outstanding  close- 
in  visual  and  aediua  range  all-weather  kill  capability,  peslgned  specifically  to  gain  and  maintain  air  superiority, 
the  F-15  has  significantly  upgraded  United  States  Air  Force  Tactical  Forces  capability  in  the  counter-air  and  tactical 
support  missions.  Continued  production  of  the  F-15  satisfies  force  structure  modernization  and  expansion  requirements 
and  permits  replacement  of  the  aging  F-106  In  the  Air  Defense  role. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 


RUT&B 

.  32,300 

125,300 

127,300 

- - 

90,300 

2,482,600 

Procurement  (Aircraft)* 

1,175,000 

1,602,300 

2,136,700 

— 

21,283,400 

36,925,400 

(Quantity) 

(36) 

(42) 

(60) 

— 

(576) 

(1395) 

*  Includes  Initial  spares 


**  The  FY  84  RDT&E  Descriptive  Summary  reflects  the  congressional  cut  of  $12, 3H  In  FY  83  from  the  F-15  portion  of  a 
Derivative  Fighter  comparative  evaluation  flight  teat.  The  funding  In  FY  04  and  out  reflect!  the  deletion  of  all 
RUTH  and  procurement  for  derivative  fighter  development.  PE  27132F  was  created  to  address  the  derivative  fighter 
funding. 
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Program  Element :  f 27130F  Title:  F-15  Squadrons 

DOD  Mission  Area:  Counter  Air,  #221  Budget  Activity:  Tactical  Programs,  #4 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($ 

In  Thousands) 

Total 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Procurement  (Aircraft)*  1,154,500 

1,431,000 

2,127,400 

3,132,200 

20,557,900 

39,034,700 

(Quantity)**  (36) 

(39) 

(48) 

(72) 

(576) 

(1452) 

*  Includes  Initial  spares 

**  The  F-15  procurement  estimate  of  1488  aircraft  supports  Air  Force  efforts  to  achieve  a  44  tactical  fighter  wing  force 
structure  by  the  early  90' s.  Cost  estimates  have  been  provided  that  support  the  optimum  build  to  the  required  tactical 
fighter  force  structure.  This  funding  contains  a  multiyear  procurement  In  FY  84-FY  87.  Balanced  procurement  of  F-15 
and  F-16  aircraft  will  continue  until  availability  of  the  Advanced  Tactical  Fighter  (ATF)  Is  assured. 


5.  (U)  RELATED  ACT1V ITIES :  The  Tactical  Electronic  Warfare  System  for  F-15  application  Is  being  developed  In  Program 
Element  fpE)  #64739P,  Tactical  Protective  Systems.  AIM-9L,  AIH-9H,  AIM-7F  and  AIM-7M  (Advanced  Monopulse  Seeker)  air-to- 
air  missiles  are  being  procured  for  use  on  the  F-15  and  other  aircraft  under  PE  I27161F,  Tactical  Air  Intercept  Missiles. 
The  Joint  Tactical  Information  Distribution  System  (JTIDS)  Is  being  developed  for  use  on  multiple  aircraft  Including  the 
F-15  under  PE  I64754F,  JTIDS.  The  Advanced  Medium  Range  ^Alr-to-Air  Missile -Is  being  developed  under  PE  64314F.  Generic 
radar  algorithms,  applicable  to  programmable  slRnal  processor  radars,  and  computer  software  are  being  developed  under  PE 
I64201F,  Aircraft  Avionics  Equipment  Development,  for  possible  use  In  the  F-15  and  other  fighter  aircraft.  Capability 

Is  being  developed  under  PE  64406F  for  designated  air  defense  P-15s  to  support  the  air  launched  antl-satelllte  (ASAT) 
mission . 

6.  (U)  WORK  PERFORMED  BY:  The  F-15  development  program  Is  being  managed  by  the  F-15  Program  Office,  Aeronautical  Systems 
Division,  Wrlght-Patterson  Air  Force  Base,  OH.  McDonnell-Douglas  Corporation,  St  Louis,  MO,  la  the  prime  contractor  for 
development  and  production  ot  the  P-15  aircraft.  Pratt  i  Whitney  Division  of  the  United  Aircraft  Corporation,  West  Palm 
Beach,  FL,  Is  the  engine  contractor.  Hughes  Aircraft  Company,  Culver  City,  CA,  is  the  radar  subcontractor  to  llcDonnell- 
Douglas  Corporation. 

7.  (U)  PROJECTS  LESS  THAW  $10H  IN  FY  1984:  "Hot  Applicable" 

8.  (U)  PROJECTS  OVER  $10H  IH  FY  1984:  Project  0131,  F-15  Squadrons  (Single  Project  In  PE) 

A.  (U)  Project  Description:  The  F-15  Is  the  most  capable  air  superiority  fighter  in  the  world  today.  As  such.  It 
Is  the  cornerstone  to  the  accomplishment  of  all  other  tactical  missions.  With  conformal  fuel  tanka,  the  F-15  can  be 
deployed  worldwide  with  minimal  tanker  support  and  arrive  In  a  combat  ready  configuration.  Ilowcver,  the  Soviet/Warsaw 
Pact  threat  continues  to  grow  quantitatively  and  qualitatively,  with  their  new  generation  of  aircraft  possessing  all- 
weather  detection  and  kill  capabilities.  To  maintain  the  F-15’s  superiority  against  the  threat  In  the  mid  1980's  and 
through  the  1990's,  avlonlca  Improvements  are  required.  Avionics  changes  which  exploit  proven  technological  advances 
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will  be  Incorporated  Into  the  F-15  to  provide  expanded  air  combat  capabilities.  These  Improvements  Include  expanded 
Electronic  Counter-Counter  Measures  (ECCM)  and  Improved  combat  Identification  (ID)  capability  In  the  radar,  updates  to 
the  electronic  warfare  suite,  and  Incorporation  of  improved  conmunicatlons/identlf lcatlon  equipment. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  FT  1982  RDT&E  funds  were  used  to  continue  conformal  fuel  tank  certification 
tests;  to  continue  Integration  of  radar  Programmable  Signal  Processor  (PSP)  Improvements;  to  continue  flight  testing 
of  radar,  electronic  warfare,  and  weapons  updates;  to  Initiate  F-15/Advanced  Medium  Range  Alr-to-Alr  Missile  (AMKAAM) 
Integration  and  compatibility  tests;  and  for  management  and  engineering  support.  These  avionics  and  armament  improve¬ 
ments  were  grouped  Into  a  cost  effective,  comprehensive  Multistaged  Improvement  Program  (MS1P). 

(2)  (U)  FY  1983  Program:  A  Multistaged  Improvement  Program  (MSIP)  was  Initiated  In  June  1982  to  address 
specific  capability  requirements  essential  to  counter  the  late  1980's  and  1990's  threat.  The  MSIP  program  is  being 
conducted  In  four  stages: 


Stage  I 
Stage  II  - 
Stage  III  - 
Stage  IV  - 


Development  of  Improved  Avionics  and  Armament 
Production  Incorporation  of  Improved  Systems 
Cost  Effective  Fleet  Upgrade  Modification 
Atr-to-Surface  Evolution  Improvements 


MSIP  tasks  will  be  continued  In  FY  1983  in  preparation  for  FY  1984  Incorporation  of  the  MSIP  avionics/armament  equip¬ 
ments.  A  comparative  evaluation  Is  being  conducted  In  FY  1983  to  compare  the  capabilities  of  derivative  versions  of 
F-15  and  F-16  aircraft  to  fulfill  the  tactical  air  force'a  need  for  a  long  range,  dual  role  fighter. 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  MSIP  design,  development,  and  testing 

will  be  continued  In  FY  1984.  New  and  modified  Organizational  and  Intermediate  (041)  level  Ground  Support  Equipment 
(GSE)  will  be  dealgned,  developed  and  tested  to  support  the  new  and  modified  MSIP  aircraft  systems.  FY  1984  aircraft 
will  have  the  following  eyatems/capabllltlea  Incorporated  In  production:  Programmable  Armament  Control  System;  improved 
central  computer  (CC);  weapon  system  compatibility  with  AIM-7M,  AIM-9M,  and  AIM-120A;  spilt  screen  video  recording; 
provisions  for  Improved  radar  warning  receiver  (RUR)  (AN/ALR-56C) ;  provisions  for  Improved  internal  countermeasures 
aet  (ICS)  (PAVE  MINT),  (F-15C  only);  and  apace,  structural,  electrical  and  cooling  provlalona  for  Anti-Jam  Communlcatlona. 
FY  84  MSIP  efforts  will  also  concentrate  on  development  of  the  improved  air-to-air  radar  and  full  provisions  for 
Anti-Jam  Communications.  F-15  retrofit  kits  will  also  be  developed  In  FY  84.  An  Independent  Cost  Analysis  (1CA) 
completed  In  Sep  82  provided  an  assessment  as  to  the  reasonableness  of  the  cost  estimates  to  support  this  FY  84  program. 
The  funding  requirements  for  RDTAE  associated  with  the  MSIP  program  represent  efforts  to  maintain  force  strength  without 
more  expensive  development  efforts  which  could  not  be  realistically  fielded  In  the  near  term.  The  planned  program 
efficiently  and  effectively  extends  the  F-15  operational  effectiveness  and  utility.  The  Air  Force  has  Identified  the 
requirement  for  additional  F-15s  to  sustain  and  modernize  tactical  forces,  correct  strategic  defense  force  deficiencies, 
and  satisfy  fores  structure  goals.  The  F-15  offers  the  flexibility  and  adaptability  to  fulfill  a  variety  of  air  combat 
tasks  worldwide. 
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(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program.  The  FY  1985  -  1987  RDT&E  funding  will  be  used 

to  continue  Integration  of  Improved  hardware  and  software,  radar  air-to-air  and  ECCM  features  Into  the  F-15;  to  complete 
F-15  armament  systems  Integration;  and  for  flight  test  of  radar,  electronic  warfare  and  weapons  updates.  Funds  con¬ 
tinued  F-15/AMRAAM  Integration,  software  design  and  qualification,  continued  mission  support,  flight  test,  and  other 
activities.  The  FY  83  budget  raised  F-15  production  to  a  more  efficient  rate  and  provided  for  advance  procurement  to 
support  a  needed  FY  84/FY  85  procurement  Increase  to  60  and  96  aircraft  respectively.  The  Increased  rate  coincides 
with  the  orderly  Incorporation  of  production  avionics  developed  to  improve  the  F-15  in  Its  mission  scenarios.  An  F-15 
multiyear  proposal  Is  under  consideration  which  would  provide  savings  (FY  84-87)  of  $459  million  then  year  dollars. 

C.  (U)  Major  Milestones: 


Milestone 

Date 

A. 

Award  Total  System  Development  Contract 

January 

1970 

B. 

Preliminary  Design  Review 

September 

1970 

C. 

Critical  Design  Review 

April 

1971 

D. 

Engine  Preliminary  Flight  Rating  Test 

February 

1972 

E. 

First  Flight 

July 

1972 

F. 

Long  Lead  Release  (Production  Approval) 

October 

1972 

G. 

First  Wing  Full  Release 

February 

1973 

H. 

Engine  Quallf IcaClon  Test 

October 

1973 

I. 

Fatigue  Test-3  Lifetimes  , 

October 

1973 

J. 

Increase  Production  Rate 

January 

1974 

K. 

Begin  Air  Force  Development,  Test,  and  Evaluation 

February 

1974 

L. 

Fatigue  Test-4  Lifetimes 

February 

1974 

M. 

Second  Wing  Release 

October 

1974 

N. 

First  Aircraft  to  Tactical  Air  Command 

November 

1974 

0. 

Initial  Operational  Capability  (First  Tng  Sq) 

September 

1975 

P. 

First  USAFB  Operational  Unit  (Bltburg  AB,  FRG) 

April 

1977 

Q. 

First  F-15C/D  Aircraft  Delivered  (Kadena  AB,  Okinawa,  JA) 

July 

1979 

R. 

First  PACAF  Operational  Unit  (Kadena  AB,  Okinawa,  JA) 

Augus  t 

1979 

8. 

First  Programmable  Signal  Processor  Configured  Radar  (Canp  New  Amsterdam,  NL) 

June 

1980 

T. 

First  AMRAAM  Firing  (Ungulded) 

November 

1980 

U. 

MCAIR  IR&D  Synthetic  Aperture  Radar  (SAR)  Demonstration  (Volk  Field, 

WI) 

June-Oct 

1981 

V. 

First  AMRAAM  Guided  Launch 

November 

1981 

w. 

First  ADTAC  Conversion  (Langley  AFB,  Va) 

January 

1982 

X. 

MCAIR  IR&D  SAR  Weapons  Delivery  Evaluation  (Eglin  AFB,  FI) 

Jan-Mar 

1982 

Y. 

USAF  Ten  Flight  Evaluation  of  SAR  Demonstrator  (Eglin  AFB,  FL) 

March 

1982 

Z. 

Upgraded  Radar  Software  Operational  Flight  Program  (OFF)  (ECCM,  Raid 

Assessment) 

June 

1982 

a. 

MSIP  Phase  I  Initiated 

June 

1982 

b. 

MSIP  Phase  II  to  be  Initiated 

Feb 

1983 

c. 

Upgraded  Radar  Software  OFP  (Long  Range  Search,  TWS,  Display) 

March 

1983 

d. 

F-15/F-16  Comparative  Flight  Evaluation  Complete 

649 

June 

1983 

e. 

First  MSIP  Aircraft  Delivery  (Projected) 

June 

1985 
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Test  and  Evaluation  Data 

(U)  The  F-15  test  program  encompasses  Contractor  Development  Test  and  Evaluation  IE),  Air  Force  Develop¬ 
ment  Test  and  Evaluation  (AFDT&E),  Air  Force  Initial  Operational  Test  and  Evaluation  I  and  Follow-on 

Operational  Test  and  Evaluation  (FOT&E).  The  purpose  of  CDT&E  and  AFDT&E  was  to  prov*  ssary  test  and 

analysis  data  to  assure  that  an  operational  air  superiority  weapon  system  would  be  ava  e  at  the  earliest 
practical  tine.  Test  objectives  addressed  compliance  with  specifications,  established  performance  capabilities, 
evaluated  handling  qualities,  etc.  10T&E  was  conducted  throughout  Development  Test  and  Evaluation  (DT&E)  to 
evaluate  the  operational  capability  and  suitability  of  the  F-15  weapon  system.  A  portion  of  Tactical  Air 
Command's  (TAC)  IOT&E  Involved  their  participation  In  eleven  F-15  Air  Force  Preliminary  Evaluations  (AFPK). 
Additionally,  seven  initial  AFDT&Es  were  conducted  during  DT&E  to  permit  Air  Force  Flight  Test  Center  and  TAC 
pilots  to  evaluate  contractor  fixes  of  mandatory  correction  items  discovered  during  AFPEs  and  to  accomplish 
early  Air  Force  developmental  and  operational  test  objectives.  Eighteen  F-15As  and  two  F-lSBs  (two-seat  version) 
were  dedicated  to  the  DT&E/10T&E  tests. 


sent  Test  and  Evaluation: 


/ 


(U)  As  of  20  Oct  1982,  the  USAF  and  McDonnell  Douglas  DT&E  test  teans  had  accumulated  10365  test  flights 
and  12798  flight  hours  on  F-15  test  aircraft  during  the  122  months  of  F-15  DT&E.  Major  activities  from  CY  1978 
through  CY  1980  Included  Tactical  Electronic  Warfare  System  AFDT&E,  Air  Intercept  Missile  Evaluation/ Air  Combat 
Evaluation  computer  software  change  evaluations,  countermeasures  dispenser  set  flight  testing,  F100  engine  stall/ 
stagnation  and  component  Improvement  teats,  F-15/F-7  6  radar  mutual  interference  tests.  Improved  2(MM  ammunition 
teats,  programmable  signal  processor  CtT&E,  F-15  C/D  model  DT&E,  and  numerous  evaluations  of  weapon  system 
Improvements  designed  to  satisfy  recommendations  resulting  from  earlier  testing.  The  remainder  of  this  paragraph 
summarizes  the  significant  DT&E  accomplishments  In  the  F-15  program  from  the  beginning  of  full  scale  development 
in  January  1970  to  date.  The  air  vehicle  critical  design  review  and  the  avionics  equipment  development  review 
were  completed  in  April  and  June  1971,  respectively.  From  July  1971,  efforts  were  directed  to  fabrication  of 
components  and  flight  teat  airplanes  and  extensive  ground  testing  of  subsystems.  Three  demonstration  milestones 
were  completed  In  February  1972,  including  the  Englne/Inlet  Compatibility  Teat,  the  Structural  Teat  of  Major 
Subassemblies,  and  the  Engine  Preliminary  Flight  Rating  Teat  (FFRT)  Milestones.  To  obtain  Increased  engine 
efficiencies  over  the  FFRT  engine  (Series  1  configuration)  the  Air  Force  decided,  in  March  1972,  to  use  the 
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alternate  design  being  carried  as  a  parallel  effort.  This  engine  became  Series  II,  the  configuration  planned 
for  Military  Qualification  Tests  and  for  subsequent  production.  F-15  first  flight  occurred  on  27  July  1972 
beginning  a  highly  successful  flight  test  program.  The  flying  qualities  AFFE  was  completed  in  September  1972, 
with  favorable  results.  The  Initial  Airborne  Avionics  Performance  Milestone  was  completed  on  2  December  1972. 

Two  structural  demonstration  milestones  were  completed  in  January  1973,  Including  the  Fatigue  Test  to  One 
Lifetime  and  Static  Test  to  Critical  Conditions.  The  F100  engine  endurance  qualification  test,  delayed  beyond 
planned  completion  date  of  February  1973  by  technical  problems,  was  successfully  completed  on  12  October  1973. 

All  major  structural  testing  milestones  were  met  when  the  fatigue  tests  to  three  and  four  lifetimes 
were  completed  In  March  1974.  The  Air  Force  Development  Test  and  Evaluation  (AFDT&E)  began  at  Edwards  AFB  In 
February  1974.  The  external  Stores  Flutter  Release  Milestone  was  completed  In  August  1974.  With  the  exception 
of  a  single  aircraft  conducting  limited  armament  follow-on  testing,  all  Contractor  Development,  Test,  and 
Evaluation  (CDT&E)  was  completed  in  November  1974.  All  high  angle-of-attack  and  spin  testing  was  completed 
In  August  1975.  The  Equipment  Qualified  Milestone  was  completed  In  March  1977,  and  the  Aerospace  Cround 
Equipment  In-Place  Milestone  was  completed  in  May  1977.  Flight  evaluation  of  the  Air  Intercept  Missile 
Evaluation/ Air  Combat  Evaluation  changes  to  che  computer  software,  F-15/F-16  radar  mutual  Interference  tests, 
and  the  AIM-9L  Integration  effort  were  completed  In  1978.  AFDTAE  of  the  AN/ ALR- 56  Radar  Warning  Receiver  "New 
Threat"  program  was  completed  and  an  Interim  flight  test  report  published  In  1978.  Jl.ie  New  Threats  consisted 
of  three  major  Improvements.  One  feature  allows  the  ALR-56  to  sort  out  and  analyzi 

^capablllijr.  A  second  modification  gives  Increased  capabil¬ 
ity  to  detect  threats  that  ore  The  final  change,  termed 

Successful  operation  of  Fhef 

were  demonstrated.  However,  the  software  tape  still  had  New  Threat  related  problems  as  well  as  some  carry-over 
deficiencies  from  the  current  Operational  Plight  Program.  Further  development  and  testing  was  required  before 
release.  In  1978,  CDT&E  and  AFDT6E  of  the  Jet  Fuel  Starter  air  start  capability  was  completed.  Testing 
under  the  FiOO  Engine  Component  Improvement  Program,  Including  solutions  to  the  F100  stall/stagnation  problem, 
continued  throughout  1979  and  1980.  The  susceptibility  of  the  F100  engine  to  compressor  stalls  followed  by 

stagnations  and  the  resultant  durability  problems  have  been  areas  of  major  concern.  With  Incorporation  of 
planned  fixes,  all  of  which  have  been  tested,  the  current  F-15  stall/  stagnation  rate  of  i.  0  incident  per  1000 
engine  flight  hours  should  be  reduced.  Development  and  test  of  the  F-15  C/D  model,  Production  Eagle  Package 
2000  Improvement  (2,000  lbs  sddltlonal  Internal  fuel,  provisions  for  conformal  fuel  tanks  and  capability  for 
higher  take-off  gross  weight),  which  was  Initiated  in  raid  1976,  was  completed  in  late  1980.  CDT&E  and  AFDT6E 
of  the  C/D  model,  which  began  In  February  and  May  1979,  respectively,  was  completed  In  1980.  CDT6F.  of  the 
Improved  monopulse  AD1-7M  began  In  October  1979.  Finally,  development  and  test  of  the  programmable  signal 
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processor  (PSP)  for  the  F-1S  radar,  which  began  In  1978,  continued  through  1980.  While  containing  some  minor 
discrepancies,  the  first  PSP  operational  flight  program  delivered  In  Hay  1980  was  as  good  or  better  than 
current  aircraft  radar  capabilities.  The  discrepancies  were  corrected  with  a  tape  revision  In  October 

1980.  The  development  of  the  Raid  Assessment  Mode  (RAH)  took  longer  than  originally  expected  and  was  not 
incorporated  until  May  1981.  The  Joint  Tactical  Information  Distribution  System  (JTIDS)  interface  definition 
final  report  was  published  in  October  1980.  JTIDS  integration  full  scale  development  was  Initiated  in  December 

1981.  Maintainability  and  reliability  testing  of  the  F-15  Weapon  System  was  a  special  subject  of  Operational 
Test  and  Evaluation  as  discussed  below.  Conformal  Fuel  Tank  (CFT)  flight  testing  Is  complete  except  for  perfor¬ 
mance,  flying  qualities  and  store  certification  testing.  FY  82  funding  is  supporting  the  certification  of 
Conformal  Fuel  Tanks  and  BRU-Z6  weapons  pylons.  The  first  BRU-26  test  flight  will  be  in  November  1982.  Addi¬ 
tional  radar  software  qualification  testing  is  continuing. 

AFDT&E  REPORTS 

1.  May  75,  AFTTC  TR-75-6  AFPE  of  the  F-15  TEWS  System 

2.  Dec  79,  F-15  AFDT&E  TfWS  Phase  Ill,  AD-TR-79-84 

3.  Aug  77,  F-15  AFDT&E  TEWS  Eval  AFFTC -TR-77-4 

4.  Mar  81,  Tape  066  OFP  Verification  AD-TR-77-4  (ALR-56) 

5.  10  May  79,  JFS  Air  Start  Report  AFTC  Directive  78-129 

6.  i  Apr  78,  F-15  AFDT&E  Air-to-Air  Missile  Evaluation  (AIN-9L)  AFFTC-TR-77-40 

7.  Feb  78,  ACEVAL/AIMVAL  Joint  Test  Force,  Neills  AFB  Vol  I-IV  by  Rear  Admiral  Robert  P.  McKensle,  and  Major 
Ceneral  James  R.  Hildreth,  USAF 

8.  6  Sep  77,  Air  Intercept  Evaluation  (AD1VAL)  Vol  1-VI  by  Rear  Admiral  Ernest  E.  Tlssot  and  Major  General 
James  R.  Hildreth,  USAF 

9.  Nov  79,  F-15  APG-63  Radar,  Hardware/ Software  Improvements,  AFFTC-TR-72-2.’ 

10.  Jan  76,  AFFTC-TR-75-32/F-15A  approach  to  Stall/Post  Stall  Evaluation 

11.  Jul  76,  TR-76-24,  F-15  AFDT&E  of  Armament/Weapons  Delivery  System 

12.  CIP  Task  005,  F-15/F-16  Flight  Test  (engine) 

13.  Jul  77,  AFFTC-TR-77-7,  F-15  Performance  AFDT&E 

14.  Sep  81,  AFFTC  TR-81-18,  F-15C  Limited  T.  0.  and  Landing  Evaluation 

15.  Nov  80,  AFTC  TR-80-23,  F-15C  Flying  Qualities,  AFDT&E 

16.  Jul  77,  AFFTC  TR-76-4R,  F/TF-15A  Flying  Qualities,  AFDT&E 

17.  Jan  76,  AFFTC  TR-75-32,  F-15A  Approach-To-Stall/Stall/Past  Stall  Evaluation 
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CDT&E  REPORTS 

1.  6  Mar  72,  MDC  A-1595,  F-15  Full  Scale  Inlet/Engine  Conpatlbillty  Teat 

2.  2  Aug  72,  MDCA-1865,  Final  Report  Propulsion  Subsystem  Endurance  (pit  4  YF100  PW100  engine  test) 

3.  Jan  73,  HDCA-21 04,  F-15  Demonstration  Milestone  10,  Docunentatlon  Report  -  Initial  Airborne  Avionics  Perfor¬ 
mance 

4.  5  Jan  79,  MDCA  5736,  Test  Program,  JFS  Alrstart  Capability  In  USAF  airplanes.  Flight  Teat  Program,  St.  Louis, 
MO 

5.  9  Nov  81,  MDCA  7436,  Version  Description  Document,  (Computer  Program  for  F-15  Indicator  Croup)  (PSDP  Opera¬ 
tional  Flight  Program) 

6.  25  July  79,  MDCA  6084,  F-15  C  Final  Flight  Test  Report 

7.  16  Mar  72,  MDCA  1617,  Milestone  VIII,  F-15  Avionics  Integration  Test  Status 

8.  7  Mar  72,  MDCA  1601,  F-15  Structural  Utilisation  Report 

9.  28  Apr  72,  MDCA  1688,  Results  of  Fatigue/ Static  Test  of  F-15  Preproduction  Design  Verification,  (PDV-1) 
wing  carry  through 

10.  9  Nov  71,  MDCA  1429,  Static  Test  Results,  Final  Report 

11.  27  Feh  73,  MDCA  2198,  VOL  I-VIII,  F-15  Fatigue  Teats-FTA  1  for  fuselage  and  Cockpit  Fatigue  Test 
2.  Operational  Test  and  Evaluations: 

(U)  Initial  Operational  Test  and  Evaluation  (IOT&E):  The  F-15  IOT&E  was  part  of  a  combined  IOT&E/ Air  Force 
and  contractor  Development  Teat  and  Evaluation  (DT&E)  conducted  at  Edwards  AFB,  California,  using  data  from 
contractor  and  Air  Force  DT&E  sorties  flown  July  1972  through  30  June  1975,  The  Initial  Operational  Test  and 
Evaluation  (IOT&E)  was  USAF  directed.  Tactical  Air  Command  conducted,  and  Air  Force  Test  and  Evaluation  Center 
monitored.  The  IOT&E  provided  eatlmatea  of  system  operational  effectiveness  and  suitability  in  support  of 
Defense  System  Acquisition  Review  Council  decisions  related  to  lncreaaed  production  rate.  Specific  test  objec¬ 
tives  addressed  both  air-to-air  and  air-to-ground  mission  roles.  In  the  2.  5  year  effort  4460  sorties  were 
flown.  The  aircraft  was  found  to  have  superior  handling  and  flight  characteristics  In  the  alr-to-alr  regime. 
Likewise  the  F-15  was  shown  Co  be  an  effective  platform  for  air-to-ground  ordnance  delivery.  The  continual 
change  of  hardware  and  software  throughout  the  test  program  precluded  establishment  of  a  reliability  assessment 
data  base.  The  Immaturity  of  bullt-ln  test  (BIT)  and  the  absence  of  major  test  equipment  Items  were  limiting 
factors  In  the  overall  suitability  evaluation. 
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(U)  Follow-on  Operational  Test  and  Evaluation  (FOT&E):  The  F-15  FOT&E  was  an  independent  teat  and  evaluation 
managed  by  the  Air  Force  Test  and  Evaluation  Center  (AFTEC)  and  conducted  by  the  AFTEC  test  team  at  Luke  AFB, 
Arizona.  The  objectives  of  FOT&F.  were  to  verify  the  operational  effectiveness  and  suitability,  which  Included 
assessment  of  the  logistical  supportablllty,  life  cycle  costs,  and  Identification  of  desirable  modifications 
or  trade-offs  for  the  production  F-15  system.  The  FOT&E  commenced  In  March  1973  and  finished  In  July  1976 
using  a  total  of  1111  F-15  sorties  and  approximately  900  support  sorties.  Evaluation  sorties  were  flown  by 
AFTEC  and  Tactical  Air  Command  pilots.  Once  again,  the  F-15  was  found  to  be  an  excellent  weapons  system  for 
air-to-air  combat.  Several  deficiencies  were  noted,  but  the  F-15  Program  Office  has  since  corrected  them.  Test 
estimates  of  reliability/  maintainability  Indicated  that  the  F-13A  will  be  malfunction  free  on  20  percent  of  the 
sorties  and  generally  have  the  capability  to  turn  for  a  second  mission  50  percent  of  the  time.  The  manpower 
requirements  necessary  to  support  a  72  aircraft  wing  were  estimated  at  approximately  1000  authorizations. 

(U)  In  addition  to  the  above  testing,  an  Initial  Operational  Test  and  Evaluation  (IOT&E)  of  the  F-15  Tactical 
Electronic  Warfare  System  (TEWS)  was  conducted  by  the  US  Air  Force  Tactical  Air  Warfare  Center  (USAF  TAHC), 

Eglln  AFB,  Florida.  THIS  gives  the  fighter  pilot  an  Bd  capability  far  superior  to  that  of  previous  IW  systems. 

The  resources  of  the  Armament  Development  and  Test  Center,  the  Naval  Weapons  Center,  and  the  6512  Test  Squadron, 
Air  Force  Systems  Command  were  used  during  the  test.  The  test  was  conducted  simultaneously  with  Air  Force  and 
contractor  Development  Test  and  Evaluation  (DT&E)  from  February  1974  through  October  1976.  The  IOT&E,  Air 
Force  directed  and  Air  Force  Test  and  Evaluation  Center  monitored,  was  comprised  of  325  sorties.  Air  Force 
personnel  performed  organizational  level  maintenance  for  the  F-15  THIS.  However,  Intermediate  and  depot 
maintenance  support  was  accomplished  entirely  by  contractor  engineers  and  technicians  using  Interim  special 
test  equipment. 

(U)  An  IOT&E  of  the  Overload  Warning  System  (0WS)  was  conducted  by  the  US  Air  Force  Tactical  Fighter  Weapons 
Center  (USAFTFWC),  Neills  AFB,  Nevada.  The  OHS  should  reduce  F-15  airframe  damage  resulting  from  flight  overload 
situations  as  well  as  permitting  more  effective  employment  of  the  F-15.  The  0WS  IOT&E  report  waa  released  In 
March  1981. 

(U)  The  F-15  and  F-16  will  participate  In  a  flight  demonstration  to  select  a  derivative  fighter  to  satisfy 
the  TAF  need  for  a  dual  role  aircraft  capable  of  operating  at  night  and  under  weather.  The  flight  demonstration 
will  begin  mid  1982  and  be  completed  by  July  1983.  AFTEC  will  manage  the  operational  utility  evaluation  (0UE) 
portion  of  the  flight  demonstration. 
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B.  Technical 


1.  Design  Mission  Take-off  Wt,  lb  40,000 

2.  Take-off  Wing  Loading,  lb/ ft  66 

3.  Uninstalled  Thrust-to-Take- 

off  Weight  Ratio  1.17 


41,491 

68 

1.15 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  I27131F  (64225F)  Title:  A- 10  Squadrons 

D00  Mission  Areal  #223  -  Close  Air  Support/Battlefield  Interdiction  Budget  Activity:  74  -  Tactical  Programs 

1.  (0)  RESOURCES  (PROJECT  LISTING):  ($  in  Thousands) 

Project  Total 


Number  Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

16,549 

5,000 

2,716 

2,694 

2,773 

491,885 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  A-iO  is  a  single  seat  aircraft  specifically  designed  for 
the  Close  Air  Support  (CAS)  mission.  High  survivability  is  a  primary  design  feature.  It  has  a  high  velocity,  rapid 
fire,  30  mllllmeter(mm)  gun  for  Increased  target  kill  effectiveness  and  can  carry  a  large  and  variable  external  load 
of  conventional  ordnance.  The  A-10  is  designed  to  operate  in  the  European  threat  environment  and  its  primary  mission 
is  to  attack  targets  in  close  proximity  to  friendly  forces  in  support  of  the  ground  battle. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 


RDT&E 

13,947 

6,488 

4,845 

5,776 

493,852 

Procurement  (Aircraft)  1/ 

235,900 

360,700 

0 

0 

4,940,500 

(Quantity) 

(20) 

(20)2/ , 

0 

0 

(727)2/ 

$2.5M  RDT&E  funds  were  added  in  FY  1982  to  expand  investigation  of  Improvements  for  potential  avionics  enhancements 
for  integration  of  LANTIRN.  The  FY  1983  RDT&E  reduction  of  S1.488M  was  the  result  of  Congressional  action  in  the  FY  83 
Defense  Authorization  Bill.  Both  the  FY  1983  and  the  Air  Force  FY  1984  reductions  delete  funding  for  the  two-seat 
A-10B  development.  FY  1982  procurement  Increase  of  84. 3M  is  for  initial  spares  while  the  FY  1983  reduction  of  $323. 7M 
reflects  congressional  action  which  did  not  authorize  A-10s. 


4.  (U)  OTHER  APPROPRIATION  FUNDS: 

($  In  Thousands) 

FY  1982 
Actual 

FY  1983  FY  1984 

Estimate  Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

Procurement  (Aircraft)  1/ 
(Quantity) 

240,200 

(20) 

289,100  1/  0 

0 

0 

0 

4,588,900 

(707) 

1/  Includes  initial  spares 

2/  Includes 

14  two-seat  A-10B  trainer 

aircraft 

3/  Versus  $29. 0M  authorized 
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Program  Element:  t27131P  Title:  A- 10  Squadrons 

DOD  Mission  Areas  t223  -  Close  Air  Support/Battlefield  Interdiction  Budget  Activity:  M  -  Tactical  Programs 

5.  (U)  RELATED  ACTIVITIES:  “Hie  A- 10  utilizes  the  General  Electric  TF34-100  engine  which  is  a  modification  of  the 
TF34-400  engine- developed  by  the  Navy  for  the  S-3A  (Anti-Sufcmarine  Warfare  Aircraft),  Program  Element  (PE)  24215N.  The 
1F34-10Q  engine  was  developed  by  the  Air  Force  for  A- 10  application  and  includes  several  cost  saving  features.  The  A-10 
Program  Office  and  Navy  have  worked  closely  to  ensure  a  high  degree  of  eorrmonality  between  both  engine  models.  The  A-10 
is  the  first  weapon  system  to  use  the  GAD-8  30ttm  gun  system,  developed  under  PE  64605F.  The  A-10  Program  Office  had 
overall  management  responsibility  for  the  GAD-8;  however,  the  gun  program  was  transferred  to  Warner-Rdbins  Air  Logistics 
Center,  Robins  AFB,  Ga.  Sacramento  Air  Logistics  Center,  McClellan  AFB,  Ca,  now  has  overall  program  management  respon¬ 
sibility  for  the  A-10  program.  The  cost  of  the  gun  development  as  related  to  integration  and  testing  with  the  A-10  is 
home  toy  the  A-10  element.  The  A-10  also  enplcya  the  Maverick  AGM-65  (Tactical  Air-to-Ground  Missile),  PE  27313F. 
Weapon  System  Trainers  for  the  A-10  were  developed  in  PE  64227F.  The  Standard  Inertial  Navigation  System,  developed 
under  PE  64201F,  is  being  installed  in  the  A-10.  the  $14. 9M  for  PE  64201P  is  not  shown  in  the  A-10  RDT&E  although  the 
A-10  Selected  Acquisition  Report  has  included  these  costs  in  the  A-10  Development.  The  Low  Altitude  Navigation  and 
Targeting  Infrared  System  for  Night  (LANTIRN)  being  developed  under  PE  64249F  is  planned  for  integration  on  the  A-10  by 
a  Class  V  Aircraft  Modification. 

6.  (0)  WORK  PERFORMED  BY:  The  A-10  production  program  is  rmnaged  by  the  A-10  System  Program  Office,  Aeronautical 
Systems  Division,  Wright-Pat terson  Air  Force  Rase,  CM.  The  prime  contractor  for  the  A-10  is  Fairchild  Republic  Company, 
Farmingdale,  L.I.,  NY.  Tho  GAD-8  30mn  gun  contractor  is  General  Electric,  Burlington,  VT.  The  TF 34-100  engine  is 
managed  by  the  San  Antonio  Air  Logistics  Center,  Kelly  AFB,  TO.  The  engine  contractor  is  General  Electric,  Lyrm,  MA. 

7.  (U)  A-10  Squadron  (SINGLE  PROJBCT  LESS  THAN  $10  MILLION  IN  FY  1984) 

A.  (U)  Project  Description:  The  A-10  RDT&E  program  now  provides  mininum  sustaining  flight  test,  laboratory  and 
engineering  support  to  resolve  service  revealed  problems,  inprove  the  environmental  control  system  and  evaluate  potential 
avionics  enhancements  to  increase  effectiveness  and  survivability  in  night /low  altitude  environments,  such  as  Low  Altitude 
Navigation  and  Targeting  Infrared  Systems  for  Night  { LANTIRN) . 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  In  FY  19R2,  development  and  testing  of  a  device  to  prevent  excessive  gun  gasea 
from  entering  the  engine  wee  ocnpleted  and  the  procurement  of  retrofit  kite  initiated.  Flight  testing  to  evaluate 
potential  avionics  enhancements  to  increase  effectiveness  in  night/low  altitude  environments  was  conducted.  The  develop¬ 
ment  of  the  two-seat  A-10B  continued  during  FY  1982. 

(2)  (u)  FY  1983  Program:  The  development  of  the  two-seat  A-10B  continued  during  FY  1982  hut  was  not  extended 
into  FY  1983  due  to  Congressional  actions  in  the  FY  1983  Authorization  deleting  the  FY  1983  procurement  and  reducing  the 
FY  1983  RDTfcE.  The  FY  1983  ROTtE  efforts  will  continue  mininun  support  for  resolving  service  problems  and  evaluating 
avionics  inprovementa  to  increase  the  A-10'e  effectiveness  as  the  threat  continues  to  change.  Preliminary  development 
efforts  for  Integration  of  unique  A-10/lANTIRN  interfaces  will  also  be  conducted. 
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(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1964  RDT&B  Request!  The  FY  1984  RDT&E  efforts  will  continue 
mininum  support  for  resolving  service  problems  and  evaluating  avionics  improvements  to  increase  the  A-10's  effectiveness 
as  the  threat  continues  to  change.  Development  efforts  for  integration  of  unique  A-10/IVOTTRN  interfaces  will  he  continue 
Preliminary  efforts  for  integration  of  ALA-74,  inproved  gun  sight,  low  altitude  warning  system,  AIK-9L  integration  and 
infrared  countermeasures  will  also  be  conducted. 

(4)  (U)  Program  to  Ccnpletion;  The  RDTfcE  efforts  will  continue  minimm  support  for  resolving  service  problems 
and  evaluating  avionics  improvements  to  increase  the  A-10's  effectiveness  as  the  threat  continues  to  change.  Development 
efforts  for  integration  of  unique  A-10/UWTIRN  interfaces  will  be  continued. 


C.  (U)  Major  Milestones; 


Milestones 

Dates 

(1) 

r 

Award  full-scale  dev/prod  contract 

Mar  1973 

(2) 

Critical  Design  Review 

May  1974 

(3) 

Complete  GAU-8/A  prototype  demonstration 

May  1974 

(4) 

Production  Readiness  Review 

May  1974 

(5) 

DSARC  IIIA  &  long  lead  production  release 

Jul  1974 

(6) 

Engine  Qualification  Test  Ccnplete  1 

Oct  1974 

(7) 

First  flight  Crr&E  aircraft 

Feb  1975 

(8) 

Fatigue  test  cne  lifetime  complete 

Oct  1975 

(9) 

First  Single-Seat  Production  Aircraft  Delivery 

Nov  1975 

(10) 

E6ARC  IIIB  major  production  decision 

Feb  1976 

(11) 

Initial  Operational  Capability 

Oct  1977 

(12) 

Activate  USAFE  Base 

Jan  1979 

(13) 

First  TW-Seat  Production  Aircraft  Delivery 

•(Apr  1984)  Deleted 

(14) 

Corplete  Follow-on  Development  Program 

Sep  1966 

*  Date  presented  in  Fiscal  Year  1983  Descriptive  Sunnary 


(U)  Explanation  of  Milestone  Changes 

(13)  Delivery  of  two-seat  aircraft  has  been  deleted  as  a  result  of  the  FY  83  Authorisation  Bill  Which  cancelled  the 
procXiction  of  6  A-lQAs  and  14  A-lOBs  in  FY  83. 


8.  (U)  PROJECTS  OVER  $10  HIUJCH  IN  FY  1964t  Not  Applicable 
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Program  Clement:  I27131F  (64/:’ V?) ,  a-10  Squadrons 

Test  and  Evaluation  Data 


1.  (U)  Development  Teat  and  evaluation:  In  1966,  the  Chief  of  Staff  of  the  Air  Force  directed  that  action  be 
taken  to  develop  a  new  aircraft  specialized  for  the  Close  Air  Support  (CAS)  mission.  This  direction  reflected  the 
need  for  an  aircraft  which  would  replace  aging  or  leas  effective  alrcrsft  used  In  CAS  and  to  provide  optimum  CAS 
at  least  coat.  This  requirement  still  exists  and  Is  being  satisfied  by  the  A-10.  The  development  of  the  A-10 
was  initiated,  using  a  competitive  prototype  approach,  with  “design-to-co*f  management  goals.  On  28  February 
197^  the  Department  of  Defense  approved  the  development  of  the  A-10  and  the  Air  Force  Systems  Coamand  awarded 
cone t vet “  to  Fairchild  Republic  C  ..pany  (airframe)  and  General  Electric  Company  (TF34  engine)  for  this  effort. 

(U)  An  extensive  review  of  the  A-10  program  was  accomplished  In  July  1974  to  determine  If  the  A-10  was  ready  to 
enter  low  rate  production.  A  detailed  assessment  of  the  test  program  and  a  review  of  the  A-10's  production  readiness 
posture  were  made.  The  results  of  this  review  culminated  in  the  approval  to  procure  52  A-10  production  aircraft. 

(U)  The  TF34-100  engine  completed  qualification  testing  In  October  1974.  Continued  testing  of  the  two  prototype 
aircraft  until  June  1975  supported  the  development  program.  Six  Development  Test  and  Evaluation  (DTK)  aircraft 
were  delivered  In  February  1975.  These  aircraft  were  used  to  test  the  following  areas:  aerodynamics,  performance, 
freedom  from  flutter,  100  percent  air  loads,  armament  systems,  subsystems,  climat lc /adverse  weather  testing  and 
Initial  operational  teats.  The  performance  thresholds  were  met  or  exceeded  with  the  exception  of  forward  airstrip 
takeoff  and  landing  distance.  These  parameter  values  were  assessed  and  found  to  have  little  Impact  on  the  A-10's 
operational  utility.  All  major  test  milestones  required  prior  to  the  full  rate  production  decision  were  accom¬ 
plished.  The  bomb  and  atrafe  accuracy  testa  demonstrated  the  A-10's  excellent  weapon  delivery  capability.  The  A-10 
technical  risks  were  minimized  prior  to  production  go  ahead. 

(U)  The  static  test  article  has  successfully  demonstrated  freedom  from  permanent  deformation  at  design 
limit  load  and  the  ability  to  withstand  ultimate  strength  (1.5  times  limit  load).  The  A-10  was  certified  to  6000 
hours  service  life  In  May  1976;  however,  current  operational  usage  la  more  severe  than  originally  forecast  resulting 
In  •  service  life  of  s500  hours.  The  cold  working  of  approximately  1400  fastener  holes  in  the  center  wing  section 
is  requited  to  achieve  at  least  6000  hour*  based  on  the  current,  more  severe  operational  usage.  Three  fatigue 
teat  failures  following  the  certification  confirmed  the  cold  work  of  the  fastener  holes  in  the  center  wing  section 
and  resulted  la  a  decision  to  thicken  the  outer  wing  section  skin  panels  to  oxtend  the  wing  life  to  8000  hours.  A 
wing  only  fatlgua  test  resumed  In  March  1982  with  one  side  representing  the  thicker  production  wing  and  the  other 
side  the  thicker  retrofit  wing.  This  testing  will  validate  an  8000  hour  service  life  with  the  more  severe  opera¬ 
tional  usage. 

(U)  In  June  1978  and  again  In  the  summer  of  1979,  engine  rollbacks  during  gunfiring  were  experienced.  An 
extensive  flight  test  Investigation  was  initiated  and  interim  and  permanent  solutions  are  being  developed.  The 
interim  solution  provides  continuous  engine  ignition  whenever  the  gun  is  fired.  Continuous  engine  Ignition  and 
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regularly  scheduled  engine  water  washings  have  elinlnated  engine  disturbances  during  gunfiring.  Several  solutions 
which  divert  hot  gun  gases  away  froa  the  engine  were  tested.  The  final  selection  of  one  solution  for  Incorporation 
on  all  A-lOs  Is  a  Bat  telle  design  which  attaches  to  the  end  of  the  barrels. 

(U)  Follow-on  Developaent  Test  and  Evaluation  (DT&E)  testing  of  selected  enhanceaents  (Internal  chaff/flare, 
lnterlal  navigation  systea,  laproved  radar  warning  and  nlght/low  altitude  avionics)  Is  now  In  progress.  The  RDT&E 
aircraft  have  been  aodlfled  to  a  logistics  supportable  configuration.  These  aircraft  will  be  used  within  Air 
Force  Systems  Coaaand  for  follow-on  testing  requiring  the  use  of  A-10  testbed  aircraft. 

(U)  In  August  1981,  DT&E  testing  began  on  the  developaent  of  the  two-seat  trainer  aircraft  which  will  be  desig¬ 
nated  the  A-10B.  Preliminary  testing  will  determine  the  height  of  the  vertical  tall  to  maintain  the  same  handling 
characteristics  as  the  single-seat  A-10A.  The  DT&E  will  continue  with  the  first  production  A-10B. 

(U)  The  following  A-10  Developaent  Test  Reports  have  been  published: 

AFFTC-TR-75-30,  Stall/Post-Stall/Spin  Avoidance  Tests  of  the  YA-10  Aircraft,  September  1975. 

AFFTC-TR-77-2,  AF  DT&E  A-10A  Store  Certification  Tests,  February  1977. 

AFFTC-TR-77-11 ,  A-10A  Flying  Qualities  Air  Force  Development  Test  and  Evaluation,  September  1977;  Addendum 

1,  July  1979. 

AFFTC-TR-78-2,  A-10A  Thunderbolt  II  Perforaance  Evaluation,  June  1978. 

AFFTC-TR-78-3  Test  and  Evaluation  of  an  Emergepcy  Arresting  Hook  for  the  A-10A,  March  78. 

AFFTC-TR-78-16  A-10A  Flare/Chaff  Halted  Perforaance  and  Flying  Qualities  Evaluation,  September  1978. 

2.  (U)  Operational  Test  and  Evaluation:  Phase  I  Initial  Operational  Test  and  Evaluation  (IOT&E)  of  the  A-10  was 
conducted  In  conjunction  with  DT&E  of  the  prototype  YA-10  aircraft  froa  March  1973  through  June  1975.  Phase  II 
IOT&E,  using  six  preproduction  slrcraft  and  later  three  production  aircraft,  began  in  April  1975  and  was  completed 
In  March  1976.  Limited  aircraft  availability  prohibited  evaluation  of  aultlahlp  employment  concepts  and  tactics; 
however,  adequate  data  were  available  to  make  an  assessment  of  the  A-10A  aircraft. 

(U)  The  combined  Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation  (DT&E/IOT&E)  for  the 
preproduction  aircraft  waa  conducted  at  the  Edwarda  AFB,  Ceorge  AFB,  and  Neills  AFB  ranges.  An  Air  Force  Test  and 
Evaluation  Center  (AFTEC)  test  team  composed  of  personnel  from  AFTEC,  Tactical  Air  Command  Air  Force  Logistics 
Command,  and  Air  Training  Cooasand  conducted  the  IOT&E  portion  of  the  test.  The  purpose  of  the  IOT&E  was  to  evaluate 
the  operational  suitability  and  operational  effectlvenes  of  the  A-10  preproduction  aircraft.  Missions  were  flown 
to  evaluate  the  aircraft,  airborne  performance,  and  handling  qualities;  pilot  workload;  air  refueling  capability; 
weapons  delivery  accuracy;  defensive  combat  maneuvering  capability;  and  night/weather  operations.  In  addition, 
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Budget  Activity:  Tactical  Programs,  #4 

Program  Element :  I27131F  (64225F),  A-10  Squadrons 

the  close  air  support  missions  (support  of  troops,  convoy  escort,  preparatory  attacks,  armed  reconnaissance  and 
combat  search  and  rescue)  were  evaluated.  The  interface  of  the  GAU-8  gun  with  the  A-10  was  a  primary  objective. 
Data  were  gathered  and  analyzed  to  evaluate  the  A-10  survivability,  reliability,  maintainability  logistic  support- 
ability  and  maintenance  training  requirements. 

(U)  Follow-on  Operational  Test  and  Evaluation  (FOT&E)  was  accomplished  in  two  phases.  Phase  I,  conducted  by 
AFTEC  and  the  355th  Tactical  Fighter  Wing,  commenced  in  August  1976  and  was  completed  in  February  1977.  This  phase 
Involved  six  production  aircraft  flying  388  sorties.  Test  location  was  Davls-Honthan  AF8  with  deployments  to 
Nellis  AFB  and  McChord  AFB  for  accomplishment  of  surge  and  low  visibility  test  objectives.  Based  on  the  results 
of  phase  1  FOT&E,  AFTEC  concluded  that  the  production  A-10A  could  perform  the  close  air  support  mission  better  than 
any  existing  aircraft  in  the  USAF  Inventory.  Although  some  aircraft  performance  thresholds  were  missed,  the  overall 
performance  was  satisfactory  In  the  context  of  tailoring  loads  and  tactics  to  the  specific  missions.  Primary 
weapons  Include  the  AGM-65  Maverick  missiles  and  the  30mm  gun.  The  30mm  gun  Is  a  superior  weapon  when  attacking 
current  and  projected  Warsaw  Pact  front  line  armor.  Excellent  accuracy  is  achieved  even  when  firing  beyond  4000 
feet  slant  range. 

(U)  Lack  of  sophisticated  avionics  has  relegated  the  aircraft  to  daytime  usage  In  a  high  threat  environment. 
With  low  altitude  target  Ingress,  dead  reckoning  navigation  causes  an  excessive  pilot  workload.  Therefore,  an  iner¬ 
tial  navigational  system  (INS)  Is  needed.  An  INS  was  Introduced  In  production  aircraft  number  431.  A  retrofit 
program  for  all  A-10  aircraft  has  been  approved  and  Kits  are  being  procured.  In  the  low  celllng/vlslblllty  environ¬ 
ment,  the  aircraft's  capability  to  attack  small  passlvq  targets  Is  unmatched  by  any  other  aircraft  In  the  Inventory. 

(U)  The  A-10A  Is  well  suited  to  forward  operating  location  operations.  Medium  weight  takeoffs  and  landings 
resulted  In  average  distances  of  2175  feet  and  1600  feet  respectively.  The  simplicity  of  the  aircraft  and  the 
self-contained  power  unit  combine  to  aid  In  quick  and  safe  turnaround  operations. 

(U)  Aircraft  reliability,  as  measured  by  Mean  Time  Between  Failure  (HTBF)  was  excellent.  The  MTBF  of  1.8 
hours  was  better  than  the  predicted  value  of  1.34  and  the  Decision  Coordinating  Paper  number  of  1.78.  Maintain¬ 
ability  at  measured  In  maintenance  man-hours  per  flying  hour  (MMH/Fll),  closely  approximated  the  predicted  value  of 
26.0  MMH/FH.  Availability  was  alao  satisfactory  with  the  flyable  rate  allghtly  below  the  prediction  of  61  percent. 

(U)  Major  deficiencies  Identified  during  the  test  were  Inadequate  stability  augmentation,  unsatisfactory  night 
lighting,  and  a  limited  use  head-up  display  (HUD).  The  first  two  deficiencies  have  been  corrected,  and  work  Is 
continuing  on  the  HUD.  The  above  Information  la  from  the  phase  I  Follow-on  Operational  Test  and  Evaluation  (FOT&E) 
final  report.  May  1977.  The  HUD  deficiency  has  now  been  corrected. 


662  LSiL  ')<*, 

» 


\ 


1 


Budget  Activity:  Tactical  Pro); raws,  #4 

Program  Element:  ^27131F  (64225F),  A-10  Squadrons 

(U)  Phase  II  Follow-on  Operational  Test  and  Evaluation  (FOT&E),  conducted  by  Tactical  Air  Command  and  the 

354th  Tactical  Fighter  Wing  using  operational  squadron  aircraft,  began  In  January  1978  and  terminated  In  June 

1978.  FOT&E  was  conducted  at  Myrtle  Beach  AFB,  SC,  and  Savannah  Airport,  GA.  The  objectives  of  phase  II  FOT&E 
were  to  verify  the  data  gathered  during  phase  I  as  applied  to  an  operational  squadron  and  to  document  the  A-10  weapon 
system  capability  when  employed  In  squadron  strength  operating  from  both  a  permanent  base  and  deployed  In  forward 
operational  locations.  This  latter  objective  included  the  operation  under  normal  and  surge  sortie  rates. 

(U)  Aircraft  availability  was  very  good  during  the  test,  especially  In  view  of  system  maturity.  Reliability 
and  maintainability  were  very  good.  Phase  II  test  values  were  21.78  maintenance  manhours  per  flying  hour  and  a 
Mean  Time  Between  Failure  of  4.47  hours;  predicted  values  were  21.00  and  1.78,  respectively.  Aircrew  training 
requirements  were  completed  with  relative  ease  due  to  aircraft  availability.  Logistics  supportablllty  revealed 
Initial  spares  supply  level  deficiencies  concerning  engine  related  Items,  and  provisions  were  made  to  correct 

the  situation.  All  operational  effectiveness  objectives  were  met.  The  24  primary  aircraft  authorized  A-10 

squadron  with  Its  mobility  support  package  showed  an  excellent  capability  to  mobilize,  deploy,  and  perform  its 
mission  under  normal  and  surge  sorties  from  both  a  fixed  base  and  deployed  forward  operating  locations. 

(U)  The  phase  II  Follow-on  Operational  Test  and  Evaluation  (FOT&E)  report,  July  1979,  concluded  that  A-10  avail¬ 
ability,  from  either  a  main  operating  base  or  a  forward  operation  location,  was  excellent.  Weapon  system  reliability 
and  maintainability  were  satisfactory  during  the  evaluation.  The  deficiencies  encountered  In  the  test  consisted 

of  Inadequate  technical  data,  an  unreliable  aircraft  boarding  ladder,  and  the  unavailability  of  the  CAU-8  automatic 

loading  asaesdily.  All  of  these  deficiencies  are  being  corrected. 

(U)  The  A-10  was  the  first  aircraft  to  receive  the  Air  Force’s  Standard  Medium  Accuracy  Inertial  Navigation 

System  (INS).  The  INS  FOT&E  was  completed  In  September  1981  and  demonstrated  accuracies  within  the  specifications. 

The  new  INS  was  Included  In  production  aircraft  beginning  with  aircraft  No.  431  (November  1980).  Retrofit  of  the 
INS  la  scheduled  to  begin  In  Cl  84. 

(U)  Published  OT&E  reports  Include: 

A-10A  ^OTtE  Phase  1  Pinal  Report,  November  1975. 

A-10A  I OT&E  Phase  II  Final  Report,  May  1976. 

A-10A  FOT&E  Phase  1  Final  Report,  May  1977. 

A-10A  FOUR  Phase  II  Final  Report,  July  1979. 

3.  (0)  System  Characteristics: 

The  significant  A-10  performance  parameters  are  shown  below. 
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DEVELOPMENT 

DEMONSTRATED 

CHARACTERISTIC 

ESTIMATE 

PERFORMANCE 

-  Cruise  Speed  (KTAS ) 

300 

342 

-  Forward  Airstrip  1/ 

Take-off  (ft) 

1200 

1900 

Landing  (ft) 

1200  ' 

1460 

-  Loiter  at  250  NM  Radius  (hr) 

Close  Air  Support  Mission 

2.0  2/ 

1.8 

3/ 

Anti-Armor  4/ 

- 

1.8 

5/ 

-  Bombing  Accuracy,  MK-82 

(CEP)(mlls) 

15 

13.6 

6/ 

-  Strafing  Accuracy  (CEP)(olls) 

10 

4 

-  Sustained  Load  Factor  2/ 

at  275  Kt  (g) 

3.5 

3.2 

at  150  Kt  (g) 

2.2 

2.0 

(U)  NOTE:  All  values  for  tropic  day  conditions. 

1  /  (U)  4  MK82 ,  750  rounds  of  30mm  ammunition  and  fuel  for  50  NM  cruise  to  target,  30  minute  loiter,  combat,  150NM 

return  to  base,  and  land  with  fuel  reserve 

2/  (U)  18  MK82 ,  750  rounds  of  30mm  nmmmltlon,  and  fuel  for  combat  and  land  with  fuel  reserve 

3/  (U)  16  MK82,  750  rounds  of  30mm  ammunition,  and  fuel  for  combat  and  land  with  fuel  reserve 

4/  (U)  6  Mavericks,  1350  rounds  of  30mm  ammunition,  two  ECM  pods,  full  chaff/flare  system,  same  mission  profile  as 

CAS  mission 
5/  (U)  Estimated 

57  (U)  6  MK82  ,  750  rounds  of  30mm  amawltlon,  fuel  for  300  NM,  land  with  fuel  reserve 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  F27132F 

DOD  Mission  Area:  1221  -  Counter  Air 


Title:  Derivative  Fighter 

Budget  Activity:  I A  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Total 

Estimated 

Cost 


TOTAL  FOR  PROGRAM  ELEMENT  V 


104,712  159,507  184,810 


449,029 


1 /  Funds  programmed  In  F-15  (PE  27130F)  and  F-16  (PE  27133F)  for  Derivative  Fighter  evaluation  and  flight  test,  not 
Included  In  total  estimated  cost,  are  $18,000  In  FY  1982  and  $24,000  in  FY  1983. 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Derivative  Fighter  program  was  established  to  ensure  the 

F-15  and  F-16  aircraft  retain  their  capability  to  counter  the  numerically  superior  and  Increasingly  sophisticated 
threat.  As  the  F-15  and  F-16  aircraft  will  form  the  backbone  of  our  fighter  force  structure  until  our  next  generation 
fighter,  the  Advanced  Tactical  Fighter  (ATF ) ,  enters  the  Inventory  In  the  early  1990’s,  their  combat  capability  must 
continue  to  be  enhanced  through  rational  and  evolutionary  Improvements.  Derivatives  of  the  F-15  and  F-16  offer  signi¬ 
ficant  Improvements  in  range,  payload  and  the  ability  to  operate  at  night  and  in  weather  on  interdiction  missions 
while  retaining  their  capability  to  perform  the  all-weather,  air  superiority  mission. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands)  Not  Applicable. 


(U)  OTHER  APPROPRIATIONS  FUNDS:  ($  in  thousands) 

FY  1982  FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Actual  Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Procurement  (Aircraft) 
(Quantity) 


0 

(0) 


0 

(0) 


21 ,400 

(0) 


76,100  5,025,200* 

(2)  (TBD) 


5,122,700 

(TBD) 


*  Includes  contingent  procurement  of  additional  fighter  aircraft  in  FY  87  and  88.  Derivative  Fighter  total  estimated 
cost  Is  $2.3  billion. 


5.  (U)  RELATED  ACTIVITIES:  The  Derivative  Fighters  will  be  based  on  the  F-15C/D  developed  under  Program  Element  (PE) 

27130F  and  the  F-16C/D/XL  prototype  under  PE  27133F.  The  funds  for  the  first  two  years  of  the  evaluation  and  demon¬ 
stration  flight  teatlng  for  the  Derivative  Fighter  were  approved  in  these  program  elements.  The  Derivative  Flghter(s) 
will  Incorporate  Incremental  capability  levels  of  Improvements  to  provide  enhanced  air-to-surface  capability.  Levels 
of  Improvements  being  considered  Include  use  of  the  Maverick  AGM-65  (Tactical  Ai r-to-Ground  Missile),  PE  27313F  and  the 
Low  Altitude  Navigation  and  Targeting  Infrared  System  for  Night  (LANTIRN)  being  developed  under  PE  63219F.  A  Derivative 
Fighter  Steering  Group  (DFSG)  has  been  established  In  Air  Force  Systems  Command  to  coordinate  the  formulation  and  eval¬ 
uation  of  Incremental  levels  of  capability  Improvement.  The  DFSG  Is  working  jointly  with  the  Tactical  Air  Command  In 
conducting  the  design,  technical,  operational,  and  affordability  evaluation  of  the  Derivative  Fighters. 
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Program  Element:  I27132F  Title:  Derivative  Fighter 

DOD  Mission  Area:  #221  -  Counter  Air  Budget  Activity:  #4  -  Tactical  Programs 

6.  (U)  WORK  PERFORMED  BY :  The  Derivative  Fighter  evaluation  program  Is  managed  by  the  Derivative  Fighter  Steering 

Croup,  Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base,  OH.  Beginning  In  FY  84,  the  Derivative  Fighter 
Program  will  be  managed  by  the  F-15  and  F-16  System  Program  Offices  as  appropriate.  The  prime  contractor  for  the  F-15 
Is  McDonnell  Douglas  Company,  St  Louis,  MO.  General  Dynamics  Corporation,  Ft  Worth,  TX  Is  the  prime  contractor  for  the 
F-16.  The  F100  engine  contractor  is  Pratt  and  Whitney  Company,  East  Hartford,  CT. 

.  7 .  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984 :  Not  applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

A.  (U)  Project  Description:  The  Derivative  Fighter  program  will  Incorporate  pre-planned  product  Improvements 
(P^I)  for  the  F-15  and/or  the  F-16  to  increase  range,  payload  and  night/in  weather  capabilities  for  Interdiction 
missions  while  retaining  their  air  superiority  capability. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  flight  test  demonstration  of  the  F-15  and  F-16XL  began  in  FY  82.  These 
efforts  were  funded  In  the  respective  F-15  and  F-16  program  elements.  The  F-16XL-1,  powered  by  the  P6W  F100  engine, 
achieved  first  flight  and  the  testing  of  both  the  F-15  and  F-16XL  is  continuing. 

(2)  (U)  FY  1983  Program:  The  flight  test  demonstration  will  continue  on  two  F-16XL  and  three  F-15  aircraft. 

The  second  F-16XL  Is  flying  with  the  F110  (formerly  F101DFE)  engine,  built  by  Ceneral  Electric,  Cincinnati,  Ohio.  A 
design,  technical,  operational  and  affordability  evaluation  of  Incremental  levels  of  Improvement  will  be  conducted. 

The  evaluation  will  be  complete  In  late  FY  83  and  the  results  provided  to  Congress  in  support  of  the  FY  84  congressional 

hearings.  All  FY  83  efforts  are  funded  In  the  respective  F-15  and  F-16  program  elements. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request :  The  development  of  the  selected  Incre¬ 
mental  levels  of  capability  improvement  will  be  Initiated  on  the  F-15  and/or  F-16.  The  FY  84  program  will  be  dependent 

on  decisions  made  In  late  FY  83.  Potential  evolutionary  enhancements  to  the  F-15  being  considered  Include  Integration 
of  improved  radar  modes,  avlonlcs/armament  to  exploit  air-to-surface  capabilities  and  lntegratlon/mlsslonlzatlon  of 
rear  cockpit  controls/displays.  Potential  evolutionary  enhancements  being  considered  for  the  F-16  Include  the  cranked 
arrow  wing,  mlsslonlzed  rear  cockpit,  avlonlcs/armament  to  exploit  alr-to-surface  capabilities  and  derivative  peculiar 
support  systems. 

C.  (U)  Major  Milestones: 

Milestones 

Results  of  Evaluation  to  Congress  Jul/Aug  83 

Initiate  development  of  P^I  Mods  Oct  83 

1st  Production  Delivery  TBD 
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FY  1984  RI7T&E  DESCRIPTIVE  SUTWRY 


Program  Element:  t27133F 

non  Mission  Areal  1223,  Close  Air  Support  and  Interdiction 


Title:  F-16 


1.  (U)  RESOURCES  (PROTECT  LISTING):  ($  in  thousands) 

FY  1982 

Title  Actual 


Project 

Nimfoer 


FY  1963 
Estimate 


Budget  Activ 


Squadrons 
vi  ty:  ??, 


Tactical  Proorains 


FY  1964 
Estimate 


FY  1985 
Estimate 


Additional 
to  Conpletlon 


Total 

Estimated 

Costs 


TOTAL  FOR  PROGRAM  ELEMENT 


57,284 


73,486 


107,395 


72,832 


71,889 


1,281,602 


2671 

2835 

2970 


F-16A-D 

F-16  Derivative* 
PLSS  VFB 


42,000  62,444  98,895 

15,284  11,042 

8,500 


•Funded  in  PE  27132,  Fighter  Derivative,  Beginning  in  FY  84 


57,032  67,889 

15,800  4,000 


1,226,976 
26, 326 
28.300 


2.  (U)  BRIEF  DESCRIPTION  OF  PROGRAM  Elf  MBIT  AND  MISSION  NEED:  This  program  will  satisfy  mission  need  for  a  light¬ 

weight,  high  performance,  nnltim)  salon  fighter  capable  of  performing  a  broad  spectron  of  tactical  air  warfare  tasks 
at  an  affordable  cost.  The  F-16  is  designed  for  high  sortie  rates  with  rapid  turnaround,  mininun  manpower/ logistics 
burden,  and  exceptional  air  oontoat  maneuvering  performance  coupled  with  a  potent  air-to-surface  weapons  delivery 


capability.  The  F-16  will  replace  aging  F~4s  in  the  active  inventory  as  well 

as  modernize  the  Reserve  Ftorces. 

3.  (U)  COMPARISON  WITH  FY  1983 

DESCRIPTIVE  SLM4ARY: 

($'in  thousands) 

Total 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Canpletion 

Costs 

ROTfcE 

57,284 

86,142 

220,202 

680,300 

1,941,385 

Procurement  (Aircraft)* 

2,273.000 

2,225,900 

2,108.700 

25,685,200 

38,962,600 

(Quantity) 

(120) 

(120) 

(120) 

(1020) 

(1905) 

*  (0)  Includes  weapon  system  and  initial  spares. 


(U)  The  FY  1983  RDTfcE  reduction  is  a  result  of  Congressional  actions:  -$10M  for  the  F-16  derivative  fighter  prototype 
demonstration;  -$2.5M  for  MSIP;  and  undistributed  cut.  The  FY  1984  RETU2  reduction  ($112.8M)  reflects  the 

transfer  of  the  gear  type  fuel  purp  development  to  PE  64223F  (-S13.4M),  the  transfer  of  derivative  fighter  development 
to  PE  27132F  (-$129. 3m),  the  reduction  in  MSIP  retrofit  kit  development  (-$14. 8M)  and  an  inflation  adjustment  of  -$2.8M. 
These  reductions  are  partially  offset  by  Increases  in  FY  1984  to  the  improved  radar  program  (+$2.4M)  to  reflect  the 
Westlnghouse  Phase  II  development  contract  at  ceiling;  addition  of  MSIP  interim  contractor  support  (+$2.0M);  an 
increase  bo  the  flight  best  and  mission  support  (+$1.7M);  and  an  increase  in  the  FY  1984  estimate  for  General  Dynamics 
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Program  Element:  I27J33F  Title:  F- 16  Squadrons 

DOO  Mission  Area:  *223,  Close  Air  Support  and  Interdiction  Budget  Activity:  #7,  Tactical  Programs 

over  target  (+$3.3M)  resulting  from  a  rephasing  of  these  costs  from  prior  years.  The  funds  made  available  in  prior 
years  by  this  rephasing  were  used  for  the  iiqtroved  radar  development  which  exceeded  the  original  estimate.  In  addi¬ 
tion,  the  development  of  the  vehicle  navigation  subsystem  ( WS)  ( +$8 . 5M ) ,  auto  terrain  avoidance  (TA)  (+$17. 5M)  and 
nonopulse  integration  (+$11. 2M)  have  been  added  in  FY  1984.  The  FY  1985/  to  complete  estimate  reflects  the  transfer 
of  the  derivative  fiofriter  development  to  PE  27132F  ;  the  transfer  of  the  gear  prttp  development  to  PE  64223F;  the 
addition  of  VN5,  auto  TA,  and  nonopulse  integration;  minor  changes  in  flight  test  and  mission  support  funding?  and 
an  inflation  adjustment.  The  FY  1984  Procurement  increase  is  a  ccnfcination  of  minor  program  repricing,  increased 
v  estimate  for  initial  spares,  rephasing  of  peculiar  support,  inflation  adjustments,  added  funds  to  support  an  engine 
competition  and  an  addition  of  industrial  preparedness  funds  for  a  surge  in  engine  production.  The  FY  1905/to 
ccrplete  estimate  reflects  the  addition  of  180  aircraft  in  FY  1991  increasing  the  total  procurement  from  1985  to 
2165;  added  funds  for  an  engine  competition;  and  the  deletion  of  funds  for  a  derivative  fighter  configuration. 

4.  (0)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 

FY  1981  FY  1902  FY  1983 
A  Prior  Actual  Estimate 

Aircraft  Procurement*  6669.2  2,3317155  2, 246,600 

Quantities**  ( 120 )  ( 120 } 

*(U)  Includes  weapon  system  and  initial  spares. 

**(0)  The  procurement  estimate  of  2165  F-16A/B/C/D  aircraft  includes  180  aircraft  to  be  procured  in  FY  1991  not  re¬ 
flected  in  the  FY  1983  President's  Budget.  Balanced  procurement  of  F-15s  and  F-16 s  will  continue  until  avail¬ 
ability  of  the  advanced  tactical  fighter  (ATF)  is  assured. 

5.  (U)  RELATFP  ACTIVITIES:  The  following  program  elements  contain  development  efforts  vhich  are  applicable  to  the 
F-16:  PE  64602 F,  Armament /Ordnance  Development  (30mn  gun  pod.  Multiple  Stores  Ejector  Rack);  PE  64314F/27163F, 

Advanced  Medium  Range  Air-to-Air  Missile;  PE  63249F,  Night  Attack  Program;  PE  64249,  Night/Precision  Attack,  (Low 
Altitude  Navigation  and  Target  Infrared  System  for  Night) j  PE  64725  Aircraft  Identification  System  (Combat  Identifi¬ 
cation  System);  PE  64201F,  Aircraft  Avionics  Equipment  Development  (Project  2519,  Radar  Programmable  Signal  Processor) ; 
PE  64218F  Engine  Model  Derivative  Program;  PE  64737F,  Airborne  Self  Protection  Janrner;  PE  27423F,  Advanced  Com¬ 
munication  Systems  and  PE  64778/35164,  Global  Positioning  System;  PE  64268F,  Component  Improvement  Program,  funds 
improvements  for  the  F100  engine  which  is  used  in  both  the  F-16  and  F-15;  PE  64223  Alternate  Fighter  Engine,  PE 
64742F/27244P,  Precisian  Location  Strike  Systems;  PE  64607F,  Wide  Area  Antiarmor  Munitions  (VBVAM);  and  PE  63742 
CCnbat  Identification  Technology. 

6.  (U)  WORK  PERFORMED  BYt  The  F-16  Program  Office  of  the  Aeronautical  Systems  Division,  Wright-Pattcrson  Air  Force 
Base  Oil,  Has  management  responsibility  for  the  F-16  program.  Hie  major  contractors  are  General  Dynamics,  Fort  worth, 
TX  -  F-16  airframe;  Pratt  t>  Whitney,  East  Hartford,  CT  -  engine;  Westinghouse,  Baltimore,  Ft)  -  radar;  anti  Singer 
Kearfott,  Little  Falls,  NJ  -  inertial  navigation  set.  Major  United  States  subcontractors  include  Bendlx,  South  (lend, 
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IN  -  unified  fuel  control;  Sunil  strand  Aviation,  Rockford,  IL  -  starter  and  constant  speed  drive;  Deloo  Electronics, 
Goleta,  CA  -  fire  control  oonfuter;  Menasco  Manufacturing,  Fort  Worth,  TX  -  landing  gear;  Hamilton  Standard,  Windsor 
locks,  CT  -  augnentor  fuel  pump,  electronic  engine  control;  and  Air  Research  Manufacturing,  Torrance,  CA  -  flap  drive 
and  emergency  power  unit;  Lockheed  Missile  S.  Space  -  VMS  develop  sent.  In  addition  to  these,  there  are  over  4,000 
other  subcontractors  and  suppliers  in  the  United  States.  Major  European  manufacturers  include  Fabrique  Rationale, 
Belgium  -  engine;  SABCA/SONACA,  Belgium  assentilv;  FCKKER,  The  Netherlands  center  fuselage  and  assembly;  Per 
Udsen,  Denmark  -  pylons  and  vertical  fin;  Kongsberg  Vapenfabrikk,  Norway  -  inertial  navigation  3et,  fan  drive;  ami 
Marconi-Elliott,  England  -  head-up  display.  Over  40  items  are  currently  being  produced  in  Europe. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  PISS  VNS  (Single  Project  less  than  $10  million  in  FY  1984) 


A.  (U)  Project  Description:  This  project  develops  the  vehicle  navigation  subsystem  (VNS)  for  the  F-16 
inorder  to  interface  with,  and  to  use  inputs  from  the  Precision  Location  Strike  System  (PISS).  PISS,  through  the 
VNS,  will  provide  the  F-16  pilot  with  precise  target  location,  navigation  guidance  to  the  target,  and  information 
on  enemy  defenses  both  enroute  and  in  the  target  area.  Following  attack,  damage  assessment  information  can  be 
relayed  back  to  the  PISS  network  through  the  VNS. 


(1)  (U)  FY  1982 


plishments: 


(2)  (U)  FY  1903  Program: 
the  FY  1983  request  but  has  heen  elim 


This  effort  was  identified  as  part  of  the  PISS  program  (PE  64742/27244)  in 
Lnat.ed  from  that  program  element  at  Congressional  direction. 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RPT&E  Request:  This  project  is  a  continuation 
of  the  VNS  effort  initated  under  the  PISS  Program.  The  FY  1904  effort  ($8.5M)  will  continue  development  of  Group  A 
and  Group  B  equipment  including  the  antenna,  amplifier,  and  PLSS  interface  unit. 

(4)  (U)  Program  to  Catpletiom  The  FY  1985  effort  ($15.8M)  will  continue  equipment  development, 
and  initiate  system  integration  tests  and  flight  tests.  Flight  test  will  begin  in  FY  1986  ($4.0M)  with  initial 
production  late  in  FY  1986.  The  program  io  being  restructured  as  a  result  of  the  schedule  delay. 

C.  (U)  Major  Milestones i 

(1)  (0)  Initiate  Group  h/Gmup  B  equipment  Oct  82 


(2)  (0)  Systems  Integration 

(3)  (U)  Flight  Teats 

(4)  (U)  Production  Incorporation 
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*  8.  (U)  SINGLE  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(0)  Project:  #2671,  F-16  A-D 

A.  (U)  Project  Description:  This  project  has  provided  the  development  of  the  F-16  aircraft  from  its  origin 
in  the  Lightweight  Fighter  prototype program  in  the  early  1970's  to  the  fighter  aircraft  currently  in  production 

and  being  deployed  in  USAF  tactical  air  forces  (TAC/USAFE/PACAF)  as  well  as  the  air  forces  of  seven  other  countries 
around  the  world.  Continued  flight  test  is  provided  for  the  airframe,  engine,  aircraft  subsystems  and  store  certifi¬ 
cation,  and  development  effort  addresses  increased  F-16  capability  to  meet  the  quantitative  and  expanding  qualitative 
threat.  Effort  currently  underway  includes  radar  improvements  required  for  use  of  BVR  missiles  and  enhanced  electronic 
counter  measures  (ETN) ;  and  the  integration  of  the  AMRAAM  missile. 

B.  (U)  Program  Acocxipl islxnenta  and  Future  Efforts: 

1  (1)  (0)  FY  1982  AcconplishmentB:  The  FY  1962  RDTfcE  funds  ($42 .0M)  were  used  to  continue  the  programmable 

signal  processor  (PSP)/dual  mode  transmitter  (DMT)  radar  improvement  effort  ($26. 2M)  and  initiated  flight  test  of 
the  hardware  (Decenber  1981),  and  continued  air  vehicle/engine  updates,  flight  testing  including  stores  certification 
and  management/engineering  support  ($15. 8M) .  Primary  air  vehicle  update  efforts  Include  avionics  software  improvements, 
inproved  handling  qualities  and  resolution  of  engine  icing  problems.  Phase  X  of  the  radar  inprovement  effort  was 
1  completed.  Funding  for  procurement  of  120  aircraft  was  in  the  FY  1982  Budget.  The  procurement  plan  specifies  a 

multiyear  procurement  strategy  for  a  120  aircraft  per  year  production  rate  with  a  480  total  aircraft  buy  during 
FY  1982-1985.  The  miltiyear  procurement  program  should  result  in  an  estimated  $259.5  million  savings  over  annual 
procurement  of  480  aircraft.  Follow-on  coproduction  efforts  were  negotiated  with  The  Netherlands;  and  Pakistan, 

Korea  and  Venezuela  signed  agreements  with  the  United  States  to  purchase  40,  36  and  24  aircraft,  respectively. 

(2)  (U)  FY  1983  Program:  The  FY  1903  ROT&E  funds  ($62. 4M)  will  be  used  to  continue  the  PSP/DMT  radar 

inprovement  development  and  hardware  flight  test  ($18. AM),  to  initiate  F-16/AMRAAM  integration  ($10. 9M),  and  to 
continue  follow-on  development  efforts  (air  vehicle/engine  updates,  flight  testing  to  include  stores  certification, 

,  and  management/engineering  support  ($22.7M)).  Initial  development  of  a  gear  type  main  fuel  puip  for  the  F100-IW-200 

engine  will  start  in  FY  1983  to  enhance  punp  reliability  ($10. OM).  Also  in  FY  1983,  AETEC  will  initiate  operational 
testing  of  the  Multinational  Staged  Inprovement  Plan  (MSIP)  Stage  II  configured  F-16  enphasizing  testing  of  the 
,  inproved  radar.  The  FY  1983  procurement  request  funds  120  F-16  aircraft  within  the  FY  1982-1985  multiyear  procurement 

program.  The  last  half  of  the  FY  1983  procurement  (60  aircraft)  is  scheduled  to  be  the  MSIP  Stage  II  configuration 
(aircraft  No.  786  and  on)  and  will  be  designated  the  F-16C/D. 

(3)  (U)  FY  1964  Planned  Program  and  Basis  for  FY  1984  RtTT&E  Request:  The  FY  1984  RDTfcE  program  will 

continue  to  support  follow-cn  teat  requirements  fear  equipment  upgrades  and  identified  deficiencies,  and  will  continue 
development  of  previously  initiated  eff carts.  Major  efforts  will  continue  to  focus  on  the  radar  development  and 
integration  of  the  Advanced  Mediixn  Range  Air-to-Air  Missile  (AMIAAM) .  Cost  estinates  are  based  on  annual  "Grass 
Roots"  program  office  estimating  procedures.  Funding  (S90.9M)  will  be  used  for  inproved  radar  follow-on  development 
($11. 2M);  F-16 /AMRAAM  integration  ($30. 4M);  air  vehicle  update/management  sipport/engineering  support/flight  testing 
($18. 6Mb  development  of  retrofit  kits  for  air  defense  F-16s  ($10M),  development  of  auto  TA  (+$17. 5M)r  and  integration 
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of  nonopulse  capability  (+$11.2M) .  The  improved  radar  will  be  introduced  in  production  with  the  first  F-16C  aircraft 
in  July  1984  with  rate  production  of  the  F-16C/D  in  March  1985.  The  FY  1984  radar  effort  will  oonplete  the  development 
of  enhanced  radar  modes  and  improved  electronic  counter  measures.  The  AM3AAM  integration  includes  software  development 
and  final  Group  A  development  to  meet  production  incorporation  of  AMRAAM  capability  in  Oct  1985.  Retrofit  kits  for 
the  132  air  defense  aircraft  will  give  those  aircraft  MIRA Mi  capability  against  single  targets  consistent  with  the 
capability  of  the  Block  15  radar.  The  transfer  of  the  air  defense  aircraft  to  the  Air  National  Guard  will  begin  in 
1987  with  the  {base  out  of  F-106  interceptors.  The  planned  BY  1984  procurement  request  will  be  for  120  aircraft  to 
bring  the  total  procured  through  FY  1984  under  the  four  year/480  aircraft  multiyear  procurement  to  360  aircraft; 
all  of  the  FY  1984  aircraft  will  be  the  F-16C/D  configuration;  Follow-on  multiyear  procurement  plans  will  be  addressed 
in  the  FY  1985  budget. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program.  The  FY  1985-1988  RDT&E  funding  ($144. 7M)  for 

the  F-16  A-0  will  be  used  to  complete  development  of  the  improved  radar  ($1.2M);  to  complete  integration  of  AMRAAM 
($12. 8M)  and  continued  air  vehicle  update,  management  support,  engineering  support,  stores  certification  and  flight 
testing.  The  RDTSJE  program  for  FY  85/to  complete  has  grown  $64. 2M  between  the  FY  83  and  FY  84  budget  submissions. 

Major  additions  include  the  addition  of  FY  88  funds  to  provide  continued  engineering  support  (+$11. 6M);  the  acWition 
of  the  IFF  flight  test  program  in  FY  85  (+$5.7M);  the  addition  of  MSIP  retrofit  kit  development  in  FY  86  ($26. 9M); 
and  the  development  of  auto  TA  and  monopulse  integration  in  FY  85/86  (+$32. 1M).  Other  changes  include  the  transfer 
of  the  gear  pump  development  (-$10. 7M)  to  PE64223;  an  increase  in  the  flight  test/mission  support  programs  (+S3.6M); 
and  a  decrease  in  the  MSIP  program  in  FY  85/86  (-55.0M) .  Procurement  will  continue  with  120  aircraft  in  FY  85  to 
oonplete  the  four  year  multiyear  procurement;  in  BY  86,  procurement  will  increase  to  180  aircraft  per  year  through 
BY  91.  The  differential  cost  for  derivative  aircraft  has  been  removed  and  is  reflected  in  PE27132. 


C.  (U)  Milestones;  Date 


A.  (U)  Source  Selection/Award  Development  Contract  Jan  1975 

B.  (II)  Defense  Systems  Acquisition  Review  Council  (D6ARC)  II  Mar  1975 

C.  (U)  European  Long  lead  Funds  Released  Jun  1976 

D.  (U)  Delivery  First  Full  Scale  Development  Aircraft  Dec  1976 

E.  (U)  DSARC  II IA  (Long  Lead  Release)  Jan  1977 

F.  (0)  DSARC  IIIB  (Production)  Oct  1977 

G.  (U)  First  Aircraft  to  Tactical  Air  Conrend  Jan  1979 

H.  (U)  First  European  Aircraft  Jan  1979 

I.  (U)  Initial  Operational  Capability  (IOC)  Oct  1960 

J.  (U)  Delivery  of  651st  Aircraft  Sep  1983 

K.  (U)  Delivery  of  Last  F-16  (2165)  May  1993* 


*  (V)  Has  been  extended  one  year  with  the  addition  of  180  aircraft  in  FY  1991. 
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1.  (U)  Development  Test  and  Evaluation:  General  Dynamics  Is  the  prime  contractor  for  airframe  and  support  equipment 

development  and  Pratt  &  Whitney  Is  responsible  for  continued  development  of  the  F100  engine.  Host  of  the  major  develop¬ 
ment  testing  on  the  basic  aircraft,  subsystems,  and  support  equipment  have  been  completed.  Performance  and  stability 
and  control  testing  Indicate  that  the  aircraft  can  meet  design  specifications  and  be  employed  effectively  throughout 
the  flight  envelope.  The  F-16  has  demonstrated  that  It  can  carry  and  employ  a  varied  mix  of  weapons  Including  air-to- 
alr  ordnance,  alr-to-surface  guided  missiles,  conventional  bombs,  and  nuclear  weapons.  The  F-16  radar  meets  basic 
specifications  and  can  be  used  effectively  to  deliver  air-to-air  and  air-to-ground  weapons.  Ground  testing  results 
Indicate  an  airframe  life  of  at  least  8, 000  hours.  As  would  be  expected  In  any  development  program,  there  have  been 
changes  required  to  correct  problems  Identified  during  the  test  program.  Fixes  have  been  designed,  tested,  and 
Incorporated  Into  the  production  aircraft.  The  last  of  the  development  aircraft  was  delivered  In  August  1978  and  the 
first  F-16  unit  was  activated  at  Hill  Air  Force  Base,  UT,  In  January  1979.  All  weather  testing  In  desert  and  tropical 
climates  is  completed.  Alaskan  cold  weather  tests  and  an  evaluation  In  European  weather  conditions  were  completed 
in  early  1979.  Testing  to  evaluate  engine  Inlet  Icing  problems  was  initiated  in  Calendar  Year  1979  and  verified  the 
value  of  the  heated  Inlet  strut  and  engine  antl-lce  Improvements. 

(U)  Future  flight  tests  will  Include  certification  of  additional  weapons,  continued  systems  Integration  tests,  and 
evaluation  of  fixes  for  previously  Identified  deficiencies.  The  major  test  activity  In  follow-on  development  will 
be  evaluation  of  the  enhancement  of  aircraft  systems  necessitated  by  threat  evolution.  Reliability  and  Maintainability 
(RAH)  testing  has  been  an  integral  part  of  the  development  effort  and  the  F-16  currently  Indicates  It  can  meet  RAM 
goals  established  at  program  approval. 

CO)  A  January  1980  decision  by  the  Air  Force  to  authorize  11  production  aircraft  for  follow-on  testing  initiated  a 
major  effort  by  Air  Force  Systems  Command  to  upgrade  the  F-16  test  fleet.  Seven  aircraft  will  be  assigned  to  Eglln 
AFB  (Advanced  Medium  Range  Alr-to-Alr  Missile,  Low  Altitude  Navigation  Targeting  Infrared  Night,  SEEK  EAGLE,  and 
weapons  development)  and  four  will  be  assigned  to  Air  Force  Flight  Test  Center  (systems  verification  and  follow-on 
st ructu res/ Improvement ).  Current  testing  Is  provided  by  five  (of  eight  original)  full  scale  development  aircraft  and 
the  first  three  test  designated  production  aircraft.  F-16A,  No.  4,  has  been  decommissioned  and  provided  to  the  AF 
Academy  for  display.  A  second  F-16A,  No.  6,  supports  Che  control  configured  vehicle  Advanced  Fighter  Technology 
Integration  program.  F-16B,  No.  2,  has  been  leased  to  Ceneral  Dynamics  for  the  F-16/J-79  program.  Flight  testing  of 
the  F-16/J-79  was  conducted  OctoberDecember  1980.  Flight  testing  of  the  F-16/F101  (P-16A,  No.  1)  Derivative  Fighter 
Engine  was  Initiated  In  mid-December  1980  and  was  completed  May  1981,  The  Air  Force  has  leased  F-16As,  Nos.  3  and  5 
to  Ceneral  Dynamics  to  support  a  contractor  Independent  Research  and  Development  (IK&D)  of  an  F-16  derivative  prototype 
(F-16XL).  Congress  supported  Air  Force  flight  evaluation  of  the  derivative  aircraft  adding  FY  1982  funding  to  the 
F-16  program.  First  flight  of  the  number  one  derivative  prototype  was  3  July  1982  followed  by  flight  of  the  number 
two  derivative  prototype  In  October  1982.  The  No.  2  prototype  Incorporates  the  General  Electric  F101  derivative 
fighter  engine  for  evaluation.  The  demonstration  flight  test  Is  to  validate/verify  aircraft  aerodynamic  changes  and 
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weapon  carriage/ release  capabilities.  Flight  test  of  the  Programmable  Signal  Processor  (PSP)  Dual  Mode  Transmitter 
(BIT)  APG-66  radar  in  a  Saberllner  was  Initiated  In  December  1981.  The  Improved  radar  testing  will  continue  Into 
1983.  Other  MS1P  related  testing  (core  avionics,  hud,  radar  integration)  will  begin  In  Dec  82. 

2.  Operational  Test  and  Evaluation: 

a.  (U)  The  F-16  Initial  operational  test  and  evaluation  (IOT&E)  was  conducted  In  conjunction  with  the  development 
test  and  evaluation  (DT&E)  from  December  1976  to  October  1977.  The  IOT&E  results  supported  a  production  recommendation 
to  the  Defense  Systems  Acquisition  Review  Council  (DSARC)  IIIB.  Follow-on  test  and  evaluation  (FOT&E),  Phase  I,  was 
completed  In  January  1979. 

b.  (U)  The  combined  Development  Test  and  F.valuatlon/Initlal  Operational  Test  and  Evaluation  (DT&K/IOT&E)  was 
conducted  primarily  at  Edwards  AFB,  CA.  Other  test  sites  were  Neills  AFB,  NV;  China  Lake  NUC,  CA;  Alaska;  El  Centro 
NAF,  CA;  Yuma  F1CAS,  AZ ;  Panama,  CZ ;  and  Eglln  AFB,  FL.  An  Air  Force  Test  and  Evaluation  Center  (AFTEC)  test  team 
composed  of  personnel  from  AFTEC,  Tactical  Air  Command  (TAC),  Air  Force  Logistics  Command  (AFIX),  and  Air  Training 
Command  (ATC)  conducted  the  OT&E  portion  of  the  combined  tests.  Test  resources  were  incrementally  Increased  to  a 
total  of  11  aircraft  of  which  eight  were  preproduction  aircraft  and  three  were  production.  Additionally,  a  combined 
Air  Force  Systems  Command  (AFSC)/  AFTEC  European  Test  and  Evaluation  (ET&E)  with  three  aircraft  was  conducted  from 
February  to  May  1979.  Test  sites  Included  Bodo  AFB,  Norway;  Skrydstrup  AB,  Denmark;  Hahn  AB,  Germany;  and  Alconbury 
AB,  OK. 


c.  (U)  Follow-on  Test  and  Evaluation  (FOT&E)  phase  II  was  conducted  at  Hill  AFB,  UT,  and  in  Europe  from  January 
1979  through  December  1980.  TAC  was  responsible  for  operational  effectiveness,  and  AFTEC  further  evaluated  operational 
suitability.  The  AFTEC  assessment  Included  reliability  and  maintainability  data  generated  by  all  F-16  aircraft 
assigned  to  Hill  AFB,  ITT. 

d.  (U)  F-16  FOT&E/Tactlca  Development  and  Evaluation  (TD&E)  Phase  II  commenced  during  January  1979  at  Hill  AFB, 

UT.  This  FOT&E/TD&E  was  conducted  Jointly  by  the  Air  Forces  of  Belgium,  Denmark,  the  Netherlands,  Norway,  and  the 
United  States.  FOT&E/  TD&E  Phase  II,  designated  the  Multinational  Operational  TeBt  and  Evaluation  (MOT&E),  consisted 
of  two  parts:  Part  I,  completed  In  the  United  States  (Hill  AFB)  from  January  1979  through  June  1980,  used  test  facili¬ 
ties  and  ranges  at  the  following  locations:  Dugway/Wendover,  UT;  White  Sands  Missile  Range,  ttl;  and  the  Nellis  Range 
complex  in  Nevada,  Part  II  was  conducted  In  Europe,  froa  locations  within  the  countries  of  the  European  Participating 
Air  Forces  (EPAF)  between  July  and  December  1980.  In  both  parts  of  the  MOT&E  program  a  mix  of  USAF  and  EPAF  production 
aircraft  were  uaed,  with  a  maximum  of  10  F-16s  used  as  test  assets  during  Part  I  and  seven  F-16s  during  Part  II.  TAC 
was  responsible  for  the  operational  effectiveness  and  tactics  development  objectives;  AFTEC  was  responsible  for  the 
suitability  assessment. 
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Program  Element:  #271 33F  (64229F)  Title:  F-16  Squadrons 

DOD  Mission  Area:  Counter  Air  Support  and  Interdiction  Budget  Activity:  Tactical  Program,  >4 

e.  (U)  The  purpose  of  the  MOT&E  was  to  refine  estimates  of  F-16  operational  effectiveness,  assist  In  evaluation 
of  configuration  changes,  develop  tactics  and  operating  concepts  for  F-16  employment,  and  assess  the  operational 
suitability  of  the  aircraft. 

f.  (U)  AFTEC  flew  467  front  seat  and  98  back  seat  sorties  during  Initial  Operational  Test  and  Eva luatl on/ Kol low-on 
Test  and  Evaluation  (IOT&E/FOT&E).  This  included  six  months  of  testing  on  two  near-productlon  configured  full-scale 
development  aircraft  and  seven  aircraft-months  on  the  first  three  production  aircraft.  OT&E  Included  beyond  visual 
range  missions  with  F-4  and  T-38  aircraft;  operational  comparisons,  basic  flight  maneuvers  and  air  combat  maneuvers 
with  F-4E,  F-5,  A-37,  and  T-38  aircraft;  night  and  day  alr-to-surf ace  bombing  and  strafe;  air-to-air  gunnery  against 
towed  targets;  and  AIM-9J/L  firings  against  B<lM-34,  PQM102,  and  QH-50  drones.  Overall  weapons  system  performance, 
reliability,  and  maintainability  estimates  were  rated  satisfactory. 

g„  (U)  During  the  European  Test  and  Evaluation  (ET&E),  the  F-16  was  used  in  a  wide  variety  of  realistic  opera¬ 
tional  mission  scenarios  to  provide  an  early  assessment  of  Its  effectiveness  and  suitability  when  operated  In  Its 
Intended  environment.  One  hundred  forty-two  sorties  were  flown  for  an  effective  sortie  rate  of  0.78  which  was  well 
above  the  planned  rate  of  0.50.  Overall  F-16  performance  was  highly  satisfactory  and  reliability  and  maintainability 
during  ET6E  were  satisfactory  to  excellent. 

h.  (U)  F-16  operational  suitability  was  satisfactory  during  Part  I  M0T6E;  however,  adequacy  of  funding  levels 

for  war  readinese  spares  kits  (WRSK),  F-100  engine  support,  and  weapon  system  spare  parts  will  continue  to  be  critical 
to  F-16  8upportablllty  In  the  out-years.  M0T4E  Part  II  (Europe)  suitability  results  were  highly  satisfactory.  With 
the  exception  of  potential  long-term  Impacts  from  aircraft  corrosion  caused  by  industrial  pollution,  F-16  operations 
In  Europe  did  not  produce  significantly  different  conclusions  from  those  drawn  during  Part  I  MOT&E. 

1.  (U)  Current  Tactical  Air  Command  (TAC)  F-16  Follow-on  Test  and  Evaluation  (FOT&E)  activities  are  complete  and 

reports  are  being  prepared  on  the  following  tests: 


(1)  (U)  Cun  accuracy 

(2)  (U)  Beacon  Bombing 

(3)  (U)  Block  15  Software  Changes 

(4)  (U)  Block  15B  Radar  ECOl  Evaluation 

J.  Projected  F-16  Initial  Operational  Test  and  Evaluation  (I0T&E)  activities  Include: 
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Prop, ran  Element:  I27133F  (64229F)  Title:  F-16  Squadrons 

DOD  Mission  Area:  Counter  Air  Support  and  Interdiction  Budget  Activity:  Tactical  Program,  FA 

(1)  (U)  F-16  Multinational  Staged  Inprovement  Program  (MSIP).  Air  Force  Test  and  Evaluation  Center 

(AKTEC)  will  manage  the  IOT&E  portion  of  a  combined  Development  Test  and  Evaluation/Operational  Test  and  Evaluation 
(DT6E/0T&E)  of  MSIP  enhancements  to  he  conducted  at  Edwards  AFB  beginning  in  December  1982.  Two  prototype  K-16C/D 
test  aircraft  will  be  used  to  evaluate  the  operational  effectiveness  and  suitability  of  MSIP  Stage  II  and  III 
improvements.  MSIP  Stage  II,  now  entering  full  scale  development,  will  provide  Improved  aircraft  avionics  as 

well  as  integration  Interfaces  expanded  computer  memory,  Increased  cooling  and  additional  electrical  power  to 
support  future  growth  subsystems.  MSIP  Stage  III  will  provide  final  integration  of  the  separately  developed  growth 
subsystems. 

(2)  (U)  F-16  Derivative  Fighter.  The  F-16  will  participate  with  the  F-15  in  a  flight  demonstration  to 

select  a  derivative  fighter  to  satisfy  the  TAF  need  for  a  new  dual  role  aircraft  capable  of  operating  at  night 
and  under  weather.  The  flight  demonstration  started  on  3  July  1982  and  will  be  completed  by  July  1983.  AFTEC 
will  manage  the  operational  utility  evaluation  (OUE)  portion  of  the  flight  demonstration. 

k.  Published  OT&E  reports  include: 


(1) 

(U) 

Air  Combat  Fighter  IOT&E  Final  Report,  January  1978. 

(2) 

(U) 

F-16  FOT&E  Phase  I  Final  Report,  June  1979. 

(3) 

(U) 

European  Test  and  Evaluation  Final  Report  Addendum  F-16  FOT&E,  Phase  I,  November  1979. 

(4) 

(U) 

F-16  FOT&E  Phase  II  Operational  Suitability  Final  Report,  October  1980. 

(5) 

(U) 

F-16  MOT&E  Final  Report,  May  1981. 

(6) 

(U) 

F-16  FOT&E  Phase  II  Operational  Suitability  Subsystems  Evaluation  Addendum,  March  1981. 

(7) 

<U) 

F-16  FOT&R  Phase  11  Operational  Suitability  European  Evaluation  Addendum,  April  1981. 

3.  (U)  Systems  Characteristics: 

(U)  Technical  Information: 

(U)  Length  <ft) 

(U)  Wing  Span  (w/mlsslles)  (ft) 

(U)  Operating  Weight  (empty)  (lbs) 
(U)  Internal  Fuel  (lbs) 


i 


* 


49.  5 
32.8 

16,126  1/ 
6,972  “ 
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Program  Element :  I27133F  (64229F) 

DOD  Mission  Area:  Counter  Air  Support  and  Interdiction 

(U)  Current  Max  Takeoff  Cross  Height  (lbs)  33,400 

(U)  Max  Payload  w/Full  Internal  Fuel  (lbs)  12,302 

(U)  Engine  Thrust  (lbs)  23,  759 

\J  Projected  Block  II  weight  (aircraft  #160). 

(U)  Performance  Thresholds:  (F-16  Development  Concept  Paper) 


Threshold 


Radius  -  Air  Superiority  Mission  (NM) 
Radius  -  Alr-to-Surface  Mission  (NM)  y 
Sustained  Turn  Rates 

1.2  Mach/ 30,  000  ft  (*/sec) 

1.2  Mach/  30,  000  ft  (G) 

0.9  Mach/  30,  000  ft  (*/sec) 
a  9  Mach/ 30,  000  ft  (C) 

Acceleration  Time 

0.  9-1.6  Mach/ 30,  000  ft  (sec) 

Max  Controllable  C 

0.8  Mach/ 40,  000  ft  (G) 

Ferry  Range  (NM) 


Other  Characteristics: 

Takeoff  Distance  (Alr-to-Air  Mission)  (ft) 
Landing  Distance  (ft)  (estimated) 

Mission  Reliability  (Z) 

Mean  Flight  Time  Between  Failure  (hrs) 
Radar  Detection  Range,  2  sq  meter  Target 
(look  up/ look  down)  (Current  APG-66) 


1/  Assumes  maximum  gross  weight  Increased  to  35,  400  pounds. 


Title:  F-16  Squadrons 

Budget  Activity:  Tactical  Program, 


Performance 
Demons  rr-  ted 


2200 

3300 

91 

2.  20 
24/18 
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FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element:  I27136F  Title:  F-4G  Wild  Weasel  Squadrons 

DOR  Mission  Areal  0224  -  Defense  Suppression  Budget  Activity:  <4  -  Tactical  Programs 

1.  (U)  RESOURCES  (PROJECT  LISTINC) :  (S  in  thousands) 


Total 


Project 

FY  1982* 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

-Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

5,776 

20,000 

53,254 

40,547 

Continuing 

N/A 

327b 

F-4G  Wild  Weasel 

5,776 

20,000 

53,254 

40,547 

Continuing 

N/A 

Squadrons 

*  Effort 

performed  in  PE  27128F,  F-4 

Squadrons 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED :  The  F-4G 

Wild  Weasel 

represents 

the  only  lethal 

defense 

suppression  weapon  syatea  in  the  Air  Force  Inventory.  This  systea  is  specifically  designed  to  automatically  detect, 
identify,  locate,  and  destroy  hostile  radar  ealtters  by  the  use  of  anti-radiation  missiles,  standoff  guided  munitions, 
or  conventional  F-4  weapons.  The  F-4C  is  classically  eaplnyed  in  the  counter-air  role  as  an  escort  for  the  penetrating 
strike  force  or  independently  as  a  hunter-killer  force  against  targets  of  opportunity.  The  present  RAD  effort  is  to 
update  the  capabilities  of  the  F-4C  so  that  it  can  contend  with  the  exotic  threat  radars  being  deployed  now  and 
through  the  1990's. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

F-4C  Wild  Weasel  6,276  21.472  18,020  N/A  Continuing  N/A 

Squadrons 

The  FT  1982  reduction  wee  reprogramming  action  transferring  funds  to  PE  6421  IF,  Advanced  Aerial  Targets.  Due  to  slip 
in  contract  award  date,  funda  were  not  needed  in  F-4C  Squadron  PE.  The  increase  in  FY  1984  funds  resulted  from  the 
formal  bid  submission  from  McDonnell  Douglas  Corporation,  contract  negotiations,  and  a  reworking  of  the  program 
schedule.  The  FY  1983  Descriptive  Summary  dollar  figures  were  baaed  on  Air  Force  Systea<a  Command  coat  eatlMtes  for 
the  F-4G  update  program.  The  FY  1984  Descriptive  Summary  dollar  flgurea  are  baaed  on  the  RAD  contract  signed  with 
McDonnell  Douglas  on  23  Oct  82. 


r:77 


7  (( 


* 


Program  Element:  I27136F  Title:  F-4C  Wild  Weasel  Squadrons 

DOD  Mission  Area:  #224  -  Defense  Suppression  Budget  Activity:  #4  -  Tactical  Programs 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

AIRCRAFT  PROCUREMENT: 

3010 

0 

0 

25,100 

20,300 

342,100 

387 ,500 

Funds  listed  are  for  the  Performance  Update  Program  (PUP)  only.  Other  appropriations  for  other  F-4C  Squadron  programs 
are  not  listed.  For  the  total  PE  the  "Additional  to  Completion"  and  "Total  Estimated  Cost”  columns  would  read 
"Continuing"  and  "N/A"  respectively. 

5.  (U)  RELATED  ACTIVITIES:  Air  Force  advanced  and  engineering  development  program  elements  (PE  63718F  -  Electronic 
Warfare  Technology,  PE  64738F  -  Protective  Systems,  PE  64739F  -  Tactical  Protective  Systems)  are  developing  the 
generic  electronic  warfare  technologies  necessary  to  counter  the  advanced  threat  radars.  The  Imaging  Infrared 

(HR)  Maverick  -  PE  27162F,  and  the  Highspeed  Anti-Radiation  Missile  (HARM)  -  PE  27313F  are  both  programmed  for 
interface  with  the  F-4G.  A  new  Inertial  navigation  system  (ARN-101)  is  to  be  installed  by  Air  Force  Logistics 
Command  as  a  Class  IV  modification  and  will  Interface  with  the  APR-38  Attack/Warning  Receiver  on  the  F-4C.  The  above 
programs  are  responsible  for  developing  and  funding  the  'required  Interfaces  for  the  F-4G/APR-38  system;  however,  this 
program  element  will  Insure  overall  system  capabillty/integration.  Modification  of  the  F-4C  with  performance  updates 
developed  In  this  program  will  begin  in  FY  1985. 

6.  (U)  WORK  PERFORMED  BY:  McDonnell  Douglas,  St  Louis,  MO  is  the  primary  contractor  for  the  P-4G  Wild  Weasel 
Performance  Update  Program  (PUP).  Subcontractors  for  the  PUP  will  be  named  later.  Singer-Link,  Binghampton,  NY 
built  and  updates  the  F-4C  simulator.  Ogden  Aerospace  Logistics  Center,  UT  Is  responsible  for  the  management 

of  F-4C  enhancement  programs.  Air  Force  Systems  Command  (AFSC),  Andrews  AFB,  MD,  Air  Force  Test  and  Evaluation 
Center,  Klrtland  AFB,  NH,  and  Tactical  Air  Command,  Langley  AFB,  VA  are  Jointly  responsible  for  testing  of  the 
F-4C.  AFSC  Is  responsible  for  the  subsystem  and  Interface  development  of  F-4G/APR-38  enhancements. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project i  327B  -  F-4G  Wild  Weasel  Squadrons 

A.  Project  Description:  The  F-4C  Petf«.  mance  Update  Program  (PUP)  will  enhance  the  capabilities  of  the 

F-4C  to  keep  it  s  responsive  system  to  the  enemy  threat  environment  Into  the  1990's.  Intelligence  data 
suggests  that  the  radar  threat  will  continue  to  Increase  In  complexity  and  technical  sophistication  through- 


Program  Element:  #27  136F 

DOD  Mission  Area:  #224  -  Defense  Suppression 


Title:  F-4C  Wild  Weasel  Squadrons 

Budget  Activity:  #4  -  Tactical  Programs 


out  this  time  period.  It  will  also  enable  the  F-4G  to  fully  exploit  the  capabilities  of  the  HARM.  Immediate 
tasks  Include  computer  expansion,  integration  of  the  HARM,  receiver/processor  modification  to  handle  agile 
and  low  probability  of  Intercept  threats,  and  frequency  expansion  ti  Future  updates  to  the  APR-38 

will  Include  detection,  identification,  and  location  of' 

and  other  advanced  threats.  All  updates  will  also  be  Incorporated  Into  the  F-AG  simulator. 


Program  Accomplishments  and  Future  Efforts: 


(1)  (1.1)  FT  1982  Accomplishments:  The  Initial  plan  to  award  the  PUP  contract  in  FY  1982  was  slipped  one  year 
due  to  nonresponslve  bids  on  the  original  Request  for  Proposal  (RFP).  The  RFP  was  rereleased  in  FY  82, 
McDonnell  Douglas  submitted  a  responsive  bid,  and  the  PUP  contract  was  signed  25  Oct  82.  The  bid  was  consider¬ 
ably  higher  than  originally  estimated  by  Air  Force  Systems  Command  (AFSC)  whlcn  necessitated  substantial  cost 
reprogramming  actions.  The  original  estimate  was  based  on  the  cost  data  supplied  by  IBM  In  their  technically 
non  responsive  bid  to  the  original  RFP,  a  computerized  procurement  costing  model  used  by  the  Avionics  Systems 
Division  (ASD)  of  AFSC,  and  the  cost  estimates  of  the  ASD  engineering  staff.  The  combination  of  IBM’s  bid 
being  too  low  because  of  Insufficient  Integration  complexity  assessment,  the  computer  model  being  generic 

and  not  optimized  for  this  specific  system,  and  a  better  than  one  year  schedule  slip  resulted  In  a  signifi¬ 
cant  Increase  In  cost  over  the  estimate.  The  majority  of  FY  1982  efforts  involved  negotiating  the  contract 
and  restructuring  the  program  and  financial  plan^ based  on  the  negotiated  contract. 

(2)  (U)  FY  1983  Program:  Phase  I  of  the  PUP,  expansion  of  the  computer  from  64K  to  256K  storage  capacity, 
began  Oct  82.  Phase  II,  frequency  extension,  capability  against  agile  and  low  probability  of  Intercept 
radars,  capability  against  ground  based  jammers,  and  dense  environment  processing  capability,  will  begin  lr. 
3/83.  Phase  I  efforts  In  FY  1983  will  be  to  build  the  new  computer,  translate  the  existing  computer  software 
program  to  standard  language  (M1L-STD-1750A) ,  Integrate  HARM  software  program  into  computer,  and  improve 
ambiguity  routines.  Phase  II  efforts  In  FY  1983  will  center  on  Initiating  full  scale  engineering  development 
of  the  threat  recelver/proceseor. 


(3)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  HARM  will  be  fully  Integrated 

into  the  F-4c/ APR-38.  R4D  for  Phase  I  of  the  PUP  will  be  completed  In  PY  84.  The  new  computer  will  undergo 
Developmental  Teat  and  Evaluation  (DT&E)  and  Operational  Test  and  Evaluation  (OT&E)  during  the  first  half  of 
FY  84.  A  production  decision  on  the  computer  Is  scheduled  for  Mar  84.  Phase  II  will  continue  work  on  the 
recelver/proceasor,  develop  new  antenna  arrays  to  increase  frequency  coverage  tok  and  Improve  accuracy, 

initiate  simulator  modifications,  develop  some  new  software  support  equipment,  and  modify  existing  hardware 
support  equipment.  The  funding  requested  Is  based  on  the  recently  negotiated  contract  with  McDonnell  Douglas, 
Test  and  Evaluation  (T4E)  funds  required  by  the  Air  Force  Test  and  Evaluation  Center,  and  the  Singer-Link 
estimate  for  simulator  modification/update. 
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Program  Element :  I27136F 

DOD  Mission  Area:  #224  -  Defense  Suppression 


Title:  F-4G  Wild  Weasel  Squadrons 

Budget  Activity:  #4  -  Tactical  Programs 


(4)  (U)  Program  to  Completion:  The  new  computers  in  Phase  I  will  be  procured  and  Installed  in  FY  B5  &  86. 
Initial  Operational  Capability  ( IOC)  for  Phase  I  is  FY  1986.  Phase  II  will  continue  full  scale  development 
through  FY  85  &  FY  86  ending  in  the  first  part  of  FY  87.  Procurement  of  the  receiver/ processor ,  etc.  In 
Phase  II  begins  in  FY  1986  with  an  IOC  In  FY  1988.  The  FY  1988  IOC  for  Phase  II  will  terminate  the  formal 
PUP  effort.  However,  this  program  element  is  a  continuing  program  in  that  any  future  R&D  efforts  and/or 
modification  programs  for  the  F-4C  will  be  funded  through  this  PE. 


C.  (U)  Major  Milestones: 

Milestones 

A.  PUP  Contract  Award 

B.  Phase  I  Efforts  Initiated 

C.  Phase  II  Efforts  Initiated 

D.  Phase  I  Production  Decision 

E.  Phase  II  Production  Decision 

F.  Phase  I  IOC 
C.  Phase  II  IOC 


Dates 

October  1982 
October  1982 
January  1983 
June  1984 
May  1986 
September  1986 
September  1988 
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FY  1984  RDT6E  DESCRIPTIVE  SUMMARY 


Program  Element;  I27162F  Title;  Tactical  Alr-to-C round  Missiles 

DoD  Mission  Area:  #224,  Defense  Suppression  Budget  Activity:  #4,  Tactical  Progr.ims 


1.  (U) 

RESOURCES  (PROJECT  LISTING): 

($  in  thousands) 

Project 

Number 

Title 

FY  1982  FY  1983 

Actual  Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

v 

TOTAL  FOR  PROGRAM  ELEMENT 

4,289  4,790 

6,124 

3,734 

0 

38,021 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  increased  sophistication,  concentration,  and  lethality  of 
enemy  ground-based,  radar  guided,  missile  and  antiaircraft  artillery  systems  threaten  the  ability  of  tactical  aviation 
to  accomplish  its  mission  and  survive.  Antiradiation  missiles  provide  a  lethal  counter  to  this  threat.  The  High  Speed 
Anti-Radiation  Missile  (AGM-88,  HARM)  is  being  developed  by  the  Navy  to  provide  a  significant  upgraded  capability 
against  the  threat.  The  F-4G  Wild  Weasel  represents  the  only  dedicated  lethal  defense  suppression  weapon  system  in  the 
Air  Force  Inventory.  When  deployed,  HARM  will  be  Its  primary  weapon.  This  element  will  fund  the  Air  Force  unique 


portions  of 

the  joint  Navy/Air  Force 

HARM  development 

program. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

Total 

RDT&E 

4,284 

4,790 

3,759 

- 

“ 

29,146 

Procurement 

(Missile)* 

93,000 

169,100 

249,300 

- 

- 

3,909,200 

Quantities 

136 

'  206 

368 

- 

14,331 

The  RDT&E  difference  in  Total  Estimated  Costs  Is  +$8.9  million  which  Includes  the  FY  1984  addition  of  $2.4  million 
and  the  FY  1985  addition  of  $3.7  million  for  continued  Pre-Planned  Product  Improvements,  and  a  $2.8  million  FY  1981 
Increase  for  full  scale  engineering  development/test  and  evaluation.  The  FY  1982  missile  procurement  decrease  of  $2.0 
million  reflects  reprogramming  to  another  program.  The  FY  1983  missile  procurement  decrease  of  $53.5  million  reflects  a 
Congressional  reduction  of  $47.3  million,  a  spares  reduction  of  $5.3  million,  and  a  general  program  reduction  of  $0.9 
million.  The  FY  1984  missile  procurement  decrease  of  $63.6  million  includes:  -$58.2  million  Intended  for  a  second  source 
producer,  and  a  -$5.4  million  Inflation  adjustment  due  to  revised  rates.  The  missile  procurement  Total  Estimated  Costs 
difference  is  -$689.7  million  reflecting  a  reduced  inventory  requirement  of  only*  HARM. 


4.  (U)  OTHER  APPROPRIATION  FUNDS: 


Procurement  (Missile)* 
Quantities 

*Includes  initial  spares 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

91,000 

118 

115,600 

129 

185,662 

285 

341,114 

872 

2,486,124 

7,602 

3,219,500 

9,006 

5.  (U)  RELATED  ACTIVITIES:  The  HARM  has  been  designated  aa  the  primary  Antl-Radlatlon  Missile  for  the  F-4C  Wild  Weasel. 

A  Memorandum  of  Agreement  of  July  1975  between  the  Air  Force  and  Navy  Assistant  Secretaries  for  Research  and  Develop¬ 
ment  names  the  Navy  as  the  Executive  Service  and  the  Air  Force  aa  the  Participating  Service  In  the  Joint  Service  HARM 
Development  Program.  The  F-4C  APR-38  Radar  Homing  and  Warning  Receiver  is  optimized  In  Program  Element  27136F,  F-4C 
Wild  Weasel  Squadrons,  to  fully  utilize  HARM'S  capabilities. 

6.  (0)  WORK  PERFORMED  BY:  The  HARM  Development  Program  Is  managed  by  the  Navy  HARM  Program  Office,  at  Naval  Air  Systems 
.Command,  Arlington,  VA,  with  an  Air  Force  Deputy  Program  Manager  and  staff.  Management  of  Air  Force  unique  requirements 

Is  provided  by  the  Armament  Division,  Eglln  AFB,  FL.  Principal  contractors  are:  Texas  Instruments,  Lewisville,  TX; 
McDonnell  Douglas  Aircraft  Corporation,  St  Louis,  HO;  Thlokol,  Brigham  City,  UT;  and  Motorola,  Scottsdale,  AZ.  Govern¬ 
ment  facilities  such  as  the  Aeronautical  Systems  Division,  Wrlght-Patterson,  AFB,  OH;  Naval  Weapons  Center,  China 
Lake,  CA;  and  the  Air  Force  Flight  Test  Center,  Edwards  AFB,  CA  are  also  utilized.  Air  Force  Independent  testing  Is 
conducted  by  dedicated  personnel  from  the  Air  Force  Test  and  Evaluation  Center  (AFTEC),  Klrtland  AFB,  NM;  and  by  opera¬ 
tional  Tactical  Air  Command  pilots  detailed  to  the  AFTEC  test  detachment  from  Ceorge  AFB,  CA. 

7.  (U)  TACTICAL  AIR-TO-GROUND  MISSILES  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  Project  2330,  HARM.  This  project  completes  residual  tasks  remaining  from  the  Fy  1982 
Initial  Operational  Teat  &  Evaluation  and  from  the  February,  1983  Defense  SyBtem  Acquisition  Review  Council  Ill.  This 
effort  also  Incorporates  Pre-Planned  Product  Improvement  activity  In  FY  1983-85,  whose  focus  Is  to  Increase  the  cost 
effectiveness  of  the  F-4G/HARM  weapon  system.  RDT&E  cost  estimate  la  based  on  Program  Office  engineering  cost  projection 
and  contractor  quotes.  > 

The  HARM  Is  an  alr-to-surf ace  antiradiation  missile  which  has  been  in  development  by  the  Navy  since  1971.  It  Is 
an  evolution  of  current  Antl-Radlatlon  Missile  (ARM)  weapons  designed  to  damage  or  suppress  radar-directed  air  defense 
systems.  Ant lradlatlon  missiles  currently  In  the  Inventory  (AGM-45  SHRIKE  and  ACH-78  STANDARD  ARM)  are _ 

~]and  SHRIKE  procurement  waa  terminated  In  FY  1978.  The  requirement  for  an  advanced  High 
Speed  A.  l-Radlatlon  Missile  (HARM)  was  identified  by  the  Tactical  Air  Forces  In  March  1975.  The  Air  Force  has  Identified 
HARM  as  the  solution  for  the  near-term  portion  of  this  requirement.  Missile  design  goals  are:  moderate  missile  size 
and  weight, _  . 

/and  the  ability  to) 

The  HARM,  when  Integrated  with  the  F-4C 

Wild  Weasel,  will  give  the  Tactical  Air  Force  a  dedicated  and  highly  capable  antlradlatlon  weapon  system. 

(U)  The  Air  Force,  as  partldpsting  service  In  the  Joint  Navy/Alr  Force  HARM  Program,  will  fund  only  those  development 
efforts  that  are  unique  to  the  Air  Force.  The  main  thrust  of  this  program  will  be  to  Integrate  the  HARM  with  the  F-4C. 
This  Integration  will  require  the  development  and  testing  of  computer  software,  tests  necessary  to  certify  the  missile 
for  carriage  and  launch  from  the  aircraft,  and  ground  and  flight  tests  of  the  avlonics/mlsslle  Interface.  Additionally, 
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peculiar  Air  Force  ground  support  equipment  and  technical  manuals  will  be  developed.  The  F-4G/HARM  will  be  the  only 
dedicated  lethal  defenae  suppression  weapon  system  In  the  field  for  a  considerable  time  Into  the  future.  As  such,  one 
focus  of  related  follow-on  Air  Force  HARM  development  effort  in  FY  1983/84  will  be  to  conduct  a  Pre-Planned  Product 
Improvement  for  HARM  to  optimize  the  P-4C/HARM  cost-effectiveness. 

B.  (0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

(1)  (U)  FY  1982  Accomplishments:  A  Joint/Navy  senior  level  program  review  approved  release  of  long  lead  FY 
1982  procurement  funding  in  advance  of  Milestone  ill,  to  preclude  creating  a  costly  gap  between  the  FY  1981  concurrent 
pilot  production  and  FY  1982  full  production  program.  The  Joint  Air  Force  Initial  Operational  Test  and  Evaluation  began 
In  Nov  1981,  concurrent  with  Navy  limited  pilot  production.  The  joint  test  was  completed  In  November,  1982,  In  time  for 
the  Defense  Systems  Acquisition  Review  Council  III  in  February,  1983.  The  joint  test  program  prior  to  Milestone  III  will 
evaluate  missiles,  avionics,  peculiar  ground  support  equipment  and  government  furnished  equipment  against  the  full  range 
of  operational  effectiveness  and  suitability  requirements.  The  Air  Force  plans  to  procure  118  missiles  In  FY  1982. 

(2)  FY  1983  Program:  A  Pre-Planned  Product  Improvement  effort  will  be  Initiated  by  the  Air  Force  to  opti¬ 
mize  the  cost-effectiveness  of  the  High  Speed  Antl-Radlatlon  Missile.  This  effort  Includes  (1)<  ^enhancement 

to  improve  system  lethality,  (2)  software  optimization  to  enhance  search  routines,  decrease  search_tlme,  and  Increase 
HARM  footprint,  (3)  hardware  design  change  to  preclude  possible  (4)  development  of  a  feature 

for  the  missiles,  and  (5)  reliability  Improvement  for  missile  critical  life  items.  Air  Force  plans  to  procure  129 
mlsalles  in  FY  1983. 

/ 

(3)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAE  Request:  The  Pre-Planned  Product  Improvement  effort 
Is  continued.  Air  Force  achieves  a  Operational  Capability  lnl_ ]  The  Air  Force  will  conduct  a  Follow-on  Opera¬ 
tional  Test  and  Evaluation  to  Insure  that  any  latent  test  issues  that  could  arise  In  Initial  Operational  Test  and  Evalua¬ 
tion  are  Incorporated  and  evaluated.  Air  Force  plans  to  procure  285  missiles  in  FY  1984. 

C.  (U)  Major  Milestones: 


MlleatoneB  Dates 


(1) 

(U) 

DSARC  I 

Oct 

1972 

(2) 

<U) 

DSARC  II 

Jan 

1977 

(3) 

<U) 

DSARC  II  A  ( addltonally) 

Feb 

1978 

(«) 

(0) 

DSARC  II  B 

Nov. 

1980 

(5) 

(0) 

Begin  I0T4E 

Nov 

1981 

(6) 

(0) 

DSARC  III  *(Nov  1982) 

Feb 

1983 

(7) 

(U) 

Air  Force  Deliveries  begin 

Nov 

1983 

(8) 

Air  Force  Initial  Operational 

Capability 
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DoO  Mission  Areal  #244,  Defense  Suppression  Budget  Activity:  f4.  Tactical  Programs 

*  Date  presented  in  Fiscal  Year  1982  Descriptive  Summary. 

(U)  Explanation  of  Milestone  Changes:  Slip  in  DSARC  III  in  due  to  testing  delays. and  administrative  procedures. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Not  applicable 


/ 


Budget  Activity:  Tactical  Program,  #4 
Program  Element:  I27162F  Tactical  Alr-to-Ground  Missiles 

Teat  and  Evaluation  Data 

1.  (U)  Development  Teat  and  Evaluation  (DT&E):  The  AGM-88  High  Speed  Antl-Radlatlon  Mlsalle  (HARM)  la  a  Joint 

Navy/ Air  Force  project  with  the  Navy  as  Executive  Service.  The  Navy  conducted  Engineering  Development  under  Prograa 
Eleaent  64360N.  Naval  Weapons  Center,  China  Lake  was  the  lead  organization.  Texas  Instruments  was  chosen  as  the  Weapon 
System  Integration  Contractor.  The  Air  Force  monitored  the  Navy  Development  Test  and  Evaluation  and  also  conducted 
eight  of  the  eighteen  live  firings.  Air  Force  Development  Test  and  Evaluation  addressed  the  Integration  of  the  HARM 
with  the  F-4G  Wild  Weasel,  which  contains  the  APR-38  avionics  suite.  Since  1977,  modifications  to  the  F-4C  to  inte¬ 
grate  che  HARM  have  been  developed,  bench  tested,  and  flown  In  a  series  of  captive  flight  missions.  Computer  software 
developed  to  integrate  the  HARM  with  the  APR-38  has  been  bench/ground  t  sted;  and  evaluated  In  captive  flight  tests 
and  HARM  firings  from  the  F-4G. 

Prototype  missiles  and  pilot  production  missiles  were  procured  during  DT&E.  Prototype  and  pilot  production 
hardware  contain^  1HARM,  'capabilities  which  were  developed 

during  the  extended  phase  of  advanced  development.  Test  results  are  shown  In  Navy  Prograa  Eleaent  64360N  Descriptive 
Summary. 

Prototype  Mlaslles  -  These  missiles  were  tested  to  evaluate  performance  of  the  contractor  prototype  design  against 
a  variety  of  target  signatures  In  five  operational  scenarios.  The  prototype  hardware  was  subjected  to  ground  tests, 
captive  flight  tests  and  firing  tests.  Objectives  Included  acquisition  and  tracking  of  characteristic  target  signatures 
In  various  operational  scenarios,  compatibility  with  the  full  electromagnetic  environment,  and  verification  of  hazard 
free  performance  to  aircraft  and  handling  personnel.  An  indication  of  operational  effectiveness  and  suitability  was 
obtained.  The  modified  F-4C/APR-38  avionics  capability  to  control  and  monitor  the  HARM  was  demonstrated. 
development  test  firings  were  completed ,  resulting  in 

The  average  miss  distance  wai  “feet  (as  compared  to  the  required  foot  circular  error  probable).  Although 

these  were  development  testa,  they  were  fired  by  operational  test  pilots  from  both  services.  A  Department  of  the 
Navy  Systems  Acquisition  Review  Council  II  B  held  In  Nov  1980  evaluated  test  results  of  prototype  missile  firings,  and 
approved  proceeding  to  pilot  production  In  1981. 

(U)  Pilot  Production  Missiles  -  Forty-five  pilot  production  mlasllee  were  allocated  for  both  completion  of  Development 
Test  In  the  Navy  Technical  Evaluation,  and  for  the  joint  Air  Force  Initial  Operational  Test  and  Evaluation  and  Navy 
Operational  Evaluation.  Five  of  the  forty-five  pilot  production  missiles  were  fired  by  the  Navy  to  complete  Navy 
Technical  Evaluation.  The  Joint  operational  testing  commenced  In  Nov  1981,  and  the  balance  of  the  forty  pilot  produc¬ 
tion  missiles  were  allocated  as  follows.  Twenty  mlaslles  were  used  for  Navy  Operational  Evaluation,  of  which  sixteen 
were  fired.  The  Air  Force  utilized  the  remaining  twenty  mlaslles  for  Initial  Operation  Test  and  Evaluation,  firing 
sixteen  of  the  twenty  misallea.  The  Joint  test  was  completed  In  time  for  the  Defense  System  Acquisition  Council  III 
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in  December  1982.  The  test  program  prior  to  Milestone  III  will  evaluate  the  pilot  production  missiles,  avionics, 
p  peculiar  ground  support  equipment  and  government  furnished  equipment  against  the  full  array  of  specification,  opera¬ 

tional  effectiveness,  and  operational  suitability  requirements. 

2.  (0)  Operational  Test  and  Evaluation:  Operational  testing  of  the  High  Speed  Antiradiation  Missile  (HARM)  built 

,  by  Texas  Instruments,  Lewisville,  Texas  is  being  conducted  as  a  joint  Navy  operational  test  and  evaluation  (OPEVAL)/ 

|  Air  Force  initial  operational  test  and  evaluation  (IOT&E)  program.  Each  Service  separately  evaluates  the  missile 

I  with  its  own  aircraft  and  avionics.  However,  test  coordination  planning  and  shared  test  results  eliminate  dupli¬ 

cation  of  effort.  The  purpose  of  IOT&E  is  to  evaluate  the  operational  effectiveness  end  operational  suitability  of 
the  HARM  to  provide  a  basis  for  the  first  major  production  decision. 

(U)  An  Air  Force  preliminary  evaluation  (AFPE)  was  conducted  (Jan  79-Oct  80)  in  combination  with  development  test 
and  evaluation  (DT&E),  using  prototype  missiles  to  obtain  early  data  on  operational  effectiveness  and  suitability. 

During  DT&E,  eight  missiles  were  fired  from  the  F-4G  Wild  Weasel  aircraft  by  operational  aircrews  from  the  Tactical  Air 

Command  (TAC).  Navy  and  Air  Force  maintenance  personnel  monitored  buildup,  test,  repair,  and  maintenance  actions  by 
1  the  contractor. 

(U)  The  Air  Force  HARM  initial  OPEVAL  was  conducted  in  a  two-phase  approach  which  began  in  November  1981  and  was 
completed  in  October  1982.  Both  phases  used  pilot  production  assets  integrated  with  production  F-4C  aircraft.  Phase 
one,  which  ended  in  May  1982,  consisted  of  six  missile  firings  from  the  F-4G  aircraft.  In  addition,  an  extensive 
I  captive  carry  flight  program  was  carried  out  to  evaluate  missile  effectiveness  and  reliability.  Phase  two,  which 

'  began  in  June  1982,  consisted  of  ten  firings  to  validate  a  software  enhancement  update  to  the  missile  (equations  of 

motion).  Air  Force  testing  was  conducted  on  test  ranges  at  Nellis  AFB,  Nevada;  Naval  Weapons  Center,  China  Lake, 

|  California;  and  White  Sands  Missile  Range,  New  Mexico.  In  addition,  during  phase  one,  an  extensive  captive  carry 

evaluation  program  was  conducted  in  USAFE.  US  Air  Force  Tactical  Air  Command  crews  have  flown  these  missions,  and 
missile  buildup,  test,  loading,  and  maintenance  have  been  provided  by  Air  Force  personnel.  System  performance  and 
|  reliability  criteria  are  outlined  in  DCP-93B,  which  is  presently  under  revision  and  service  coordination. 

(U)  OT&E  reports  published: 

t 

(1)  High  8peed  Antlradatlon  Missile  (HARM)  Air  Force  Preliminary  Evaluation  (AFPK) ,  January  1981  (S). 

I  (2)  High  Speed  Antlradlatlon  Missile  (HARM)  IOT&E  Interim  Report,  May  1982  (S). 
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3.  Syatea  Characteristics: 

MILESTONE  II  B  MILESTONE  III  MILESTONE  III  DEMONSTRATED 

CHARACTERISTICS  THRESHOLD  THRESHOLD  COAL  1/ 

Range: 

(Level  Launch)  Nautical  Mllea 
5,000  Foot  Altitude 
15,000  Foot  Altitude 
30,000  Foot  Altitude 

Accuracy: 

Median  of  the  Cloaeat  Point 
of  Approach  | 

( In  Feet )  I 


Frequency  Coverage: 

(Gigahertz) 

Pulae 

Contlnuoua  Have 

Technical : 

Length  (Feet) 

Dlaaeter  (Inchea) 

Height  (Pound*) 

Tine  to  Target  (Level  launch 
at  10,000  feet,  0.8  Mach  to 
target  at  10  nautical  allea) 
(Second*) 


Budget  Activity:  Tactical  Program,  #4 
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MILESTONE  II  B  MILESTONE  III  MILESTONE  III 

CHARACTERISTICS  THRESHOLD  THRESHOLD  COAL  1/ 

Mean  Flying  Hours  Before 
Failure  (Captive  Carry  over 
1850  test  hours,  1.8  flying 
hours/ sortie ,  Including  1.0 
hour  full  electrical  power)  #_ 

(Hours) 


Reliability,  Missile 
Captive  Carry 


Reliability,  Mlsalle 
Free  Flight 


GOO 


DEMONSTRATED 


J 


7  XX 


1 
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Budget  Activity:  Tactical  Prog ram,  #4 
Program  Element :  I27162F  Tactical  Alr-to-Cround  Mlasllea 


1 J  (U)  DCP-93  Coals  -  (Revision  B  In  process) 

2 /  (U)  Includes  Air  Porce  and  Navy  firings  through  Development  Test  and  Evaluation  firings 

3/  (U)  Demonstration  based  on  results  of  Joint  Air  Force  and  Navy  Development  Test  and  Evaluation  firings  through 
17  Aug  80.  Approved  program  operational  and  technical  characteristics  will  be  demonstrated  during  operational 
evaluation  (Navy  Operational  Evaluatlon/Alr  Force  Initial  Operational  Test  and  Evaluation). 

4/  (U)  Results  shown  are  based  on  the  AFTEC  interim  IOT&E  report  only  and  reflect  Air  Force  results  from  a  limited 

sample  size  of  730.3  missile  flight  hours. 

3/  Probability  that  HARM  will  be  up  and  ready  for  launch  after  20  captive  carry  flights  of  1.8  hours  duration 

per  mission  with  full  electrical  power  applied  for  one  hour  per  mission.  Relates  to  a  Mean  Flying  Hours  Before 
Failure  threshold  of _  Jand  goal  of 

6/  (U)  Clven  an  up  HARM  system  at  launch,  probability  of  successful  launch,  target  guidance  (Including  flex  logic 

operation.  If  required)  and  proper  fuze  and  warhead  function  within  the  specified  Median  of  the  Closest  Point  of 
Approach.  Target  la  defined  as  any  emitter  having  parametric  characteristics  similar  (within  missile  RF  and  search 
area  discrimination  limits)  to  one  of  the  threat  listliugs  handed-off  by  the  avionics. 
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Program  Element:  I27247F  Title:  Air  Force  TENCAP 

DoD  Mission  Area:  #332,  TIARA  for  Tactical  Land  Warfare  Budget  Activity:  #4,  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

v  Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

299 

285 

271 

265 

Continuing 

Not  Applicable 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION  NEED: 

This  program  has  as 

Its  main 

objective  the 

development  of 

procedures,  tactics,  and  Interface  equipment /software  to  facilitate  tactical  use  of  national  Intelligence  systems  within 
an  operational  framework.  In  1977  Congress  directed  each  service  to  establish  a  Tactical  Exploitation  of  National  Space 
Programs  (TENCAP)  office  to  Improve  military  use  of  national  systems.  The  FY  1983  funding  and  outyear  programming  provide 
continuing  funding  for  this  effort.  Efforts  will  Include  evaluation  and  development  of  interfaces  with  national  space 
programs  and  enhancement  of  our  tactically  deployed  forces  through  tactical  exercises  and  Improved  interfaces  with  the 
Intelligence  Community.  This  will  Include  necessary  software  development,  equipment  evaluation,  and  related  studies. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT&E  299  '  288  287  Continuing  Not  Applicable 

Differences  between  FY  83  and  FY  84  Descriptive  Summaries  are  due  to  slight  changes  in  Inflation  indices. 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 

Operation  and  Maintenance  5,102  3,389  3,825  4,019  Continuing  Not  Applicable 

Note:  The  Operation  and  Maintenance  funds  are  used  to  conduct  essential  tactical  exercises. 

5.  (U)  RELATED  ACTIVITIES:  Hill  require  Interface  with  national  Intelligence  systems. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  management  of  this  effort  will  be  under  the  Air  Force  Deputy  Chief  of  Staff  for 
Plans  and  Operations. 

7.  (U)  Air  Force  TENCAP  (SINGLE  PROJECT  LESS  THAN  $10  HILLION  IN  FY  1984) 

A.  (U)  Project  Description:  This  program  has  as  Its  main  objective  the  development  of  procedures,  tactics  and 
Interface  equipment/software  to  facilitate  tactical  use  of  national  Intelligence  systems  within  an  operational 
framework.  Efforts  will  Include  participation  In  tactical  exercises,  software/hardware  development  and  system 
Interface  and  related  development  studies. 
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Program  Element:  I27247F  Title:  Mr  Force  TENCAP 

DoD  Mission  Area:  #332,  TIARA  for  Tactical  Land  Warfare  Budget  Activity:  #4,  Tactical  Programs 


(1)  (U)  FY  1982  Accomplishments:  Information  on  accomplishments  In  FY  1982  la  available  at  higher  security 
levels  and  a  complete  review  of  this  program  Is  available  In  the  FY  1984  Intelligence  Related  Activities, 
Congressional  Justification  Book. 

(2)  (U)  FY  1983  Program:  The  FY  1983  program  will  continue  exercise  evaluation,  software  development 
programs  and  equipment  and  procedure  evaluation.  Efforts  will  be  Initiated  for  interface  with  various  Air 
Force,  other  service  and  national  Intelligence  programs  to  Include  studies,  software  modification  and  equipment 
evaluation.  A  continued  Involvement  in  tactical  exercises  will  be  pursued. 

(3)  (U)  FY  1984  Program  and  Basis  for  FY  1984  RDT&E  Request:  On-going  efforts  will  be  continued.  A  growing 
Involvement  in  tactical  exercises  with  the  RDJTF  will  be  pursued.  The  FY  1984  cost  estimates  for  these 
activities  are  based  on  the  FY  1982  completed  activities  and  projections  for  continuity  into  FY  1984. 

(4)  (U)  Program  to  Completion:  Tactical  exploitation  studies  and  exercises  will  be  pursued. 


C.  (U)  Major  Milestones:  Not  Applicable 


FY  1984  RDTSE  DESCRIPTIVE  SUMMARY 


Program  Element:  #  27411F 

DOD  Mission  Areal  #352,  aIY  Warfare  Command  and  Control 
1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Title :  Overseas  Air  Weapons  Control  Systems 
Budget  Activity:  #4,  Tactical  Programs 


Project 

Number 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Tota  1 
Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

1,739 

3,486 

3,320 

3,199 

Continuing 

Not 

Applicable 

1,239 

2,000 

1,970 

1,849 

Continuing 

Applicable 

Not 

500 

1,486 

1,350 

1,350 

Continuing 

Applicable 

Not 

Applicable 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

EIFEL/II 

ACCS/ETACCS 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSION  NEED:  EIFEL/DISTEL  Is  an  automated  command  and  control  system,  for 

the  United  States  Air  Force  operated  Allied  Tactical  Operations  Center  at  Sembach,  Germany.  Under  Projec'  2704,  E1FEL 
II,  the  United  States  Air  Force  will  cooperate  with  the  Federal  Republic  of  Cermany  In  the  Joint  development  of  a 
follow-on  system  to  substantially  expand  the  current  EIFEL/DISTEL  system.  The  European  Theater  Air  Command  and  Control 
Study  (ETACCS)  has  been  established  to  analyze  and  coordinate  the  accomplishments  of  the  NATO  team  working  on  the  NATO 
Air  Command  and  Control  System  (ACCS)  and  to  develop  US  coordinated  positions  relative  to  ACCS  Issues. 


(U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT&E  2,291* 

Procurement  (Other) 


3,429** 

300 


Continuing 


Not 

Applicable 


♦Actual  FY  82  expenditures  were  less  than  the  estimate  in  FY  83  Descriptive  Summary  due  to  a  delay  in  negotiating  an 
agreement  with  the  Federal  Republic  of  Cermany.  Also,  there  were  funding  limitations  due  to  the  celling  on  Mitre 
expenditures. 

**  Current  FY  84  estimate  has  been  adjusted  for  Inflation  reduction. 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 

Procurement  (Other)  278  309  Continuing  Not 


Not 

Applicable 


5.  (U)  RELATED  ACTIVITIESi  The  Air  Force  Is  presently  studying  approaches  to  unit  level  automation  which  will  be 

required  for  various  Important  tactical  command  and  control  programs.  The  EIFEL  II  program  is  one  of  the  leaders  In 
this  area. 
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Program  Element:  027411 F  Title:  Overseas  Air  Weapons  Control  System 

DOD  Mission  Area:  Air  Warfare  Command  and  Control,  #352  budget  Activity:  Tactical  Programs,  «/4 

6.  (U)  WORK  PERFORMED  BY :  The  EIFEL  II  effort  is  being  accomplished  by  the  Air  Force  Systems  Command  (AKSC).  MITRE 
Corp  will  provide  technical  support  in  this  effort.  The  Air  Force  role  in  European  Theater  Command  and  Control  System 
(ETACCS)  will  be  accomplished  by  AFSC  with  MITRE  support. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project  2644,  EIFEL  II:  The  purpose  of  the  EIFEL  system  is  to  automate  the  command  and  control  of  tactical  offensive 
air  functions  in  the  Central  Region  of  NATO.  The  current  EIFEL/DISTEL  system  provides  an  initial  capability  but  does  not 
provide  automation  at  the  unit  level  or  the  communications  network  necessary  to  provide  interoperability,  succession  of 
command  and  survivability.  The  EIFEL  II  effort  will  correct  these  deficiencies.  In  FY  82  a  Joint  US/FRC  stuiy  group 
produced  a  program  plan  for  a  joint  development  which  was  staffed  and  reviewed  at  all  levels.  In  FY  83  a  Declaration  of 
Intent  will  be  signed,  a  PMD  Issued,  and  initial  development  activities  will  commence.  In  FY84,  a  unit  level  test  bed 
will  be  installed.  USAF  development  activities  will  concentrate  on  wing/ squadron  automation.  Also,  in  FY84  a  Multi¬ 
national  Program  Office  will  be  established.  In  FY85  development  activities  will  continue. 

B.  Project  2026,  ETACCS/ACCS:  The  Air  Force  has  been  tasked  to  provide  administrative  funding  for  the  U.S.  represen¬ 
tatives  on  the  Air  Command  and  Control  System  (ACCS)  team.  The  ACCS  team  lias  been  tasked  to  design  an  air  command  and 
control  system  for  NATO.  In  FY82  the  ETACCS  Program  Management  Directive  directed  AFSC  to  study  the  Issues  raised  by 

the  ACCS  team  and  develop  U.S.  staffed  and  coordinated  positions.  In  FY83-FY85,  NATO  proposals  for  improving  air  command 
and  control  will  be  analyzed  and  issues  identified.  U.S.  proposals  for  improving  the  USAF  command  and  control  system 
will  be  analyzed  and  evaluated  In  relation  to  the  NATO  proposals.  U.S.  goals,  objectives  and  plans  for  Improvements  in 
the  European  theater  will  be  developed. 
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FY  (984  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element:  #  27412F 

DOD  Mission  Area:  #352  Air  Warfare  Command  and  Control 


1.  (U)  RESOURCES  (PROJECT  LISTING) :  ($  in  thousands) 


Project 

Number  Title 

TOTAL  FOR  PROGRAM  ELEMENT 


FY  1982 
Actual 
15,656 


FY  1983 
Estimate 
5,422 


Title:  Tactical  Air  Control  System  Improvements  (TACSI) 
Budget  Activity:  1 4  Tactical  Programs 


Tola  l 

FY  1984  FY  1985  Additional  Estimated 
Estimate  Estimate  to  Completion  Costs 

8,639  20,276  Continuing  Not  Applicable 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  tactical  Air  Forces  require  a  highly  developed,  reliable, 

positive  control  system  to  fully  exploit  the  Inherent  capabilities  of  tactical  air  power.  The  Tactical  Air  Control 
System  (TACS)  provides  the  means  through  which  the  Air  Force  Component  Commander  exercises  control  of  Ills  forces  to 
accomplish  his  assigned  mission.  This  program  provides  for  major  improvements  to  the  existing  TACS  which  was  deployed 
In  the  late  sixties  and  early  seventies  and  is  nearing  the  end  of  its  useful  life.  Some  of  the  programs  include 
developing  a  new  transportable,  modularized,  software  Intensive,  automated  air  command  and  control  system  and  a  series 
of  electronic  countermeasure  programs  to  enhance  the  survivablity  and  capabilities  of  the  AN/TPS-43E  TACS  radar.  The 
FY  82-85  TACS  improvement  program  is  made  up  of  the  following  efforts: 

*  System  Trainer  and  Exercise  Module  (STEM) 

"  Modular  Control  Equipment  (MCE) 

*  Ground  Attack  Control  Capability  (CACC) 

°  Ultra  Low  Sidelobe  Antenna  (ULSA) 

°  Anti-Radiation  Missile  Alarm  Sensor  (Arm  Alarm) 

°  Anil-Radlatlon  Missile  Decoy  (Arm  Decoy) 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMHARY: 

RDTAE  1,195  5,422  5,455 

Procurement  (Other)  8,645  22,304  60,151 


Continuing 

Continuing 


Not  Applicable 
Not  Applicable 


—  In  FY  82  we  reprogrammed  $13M  to  R'art  the  MCE  program,  and  added  1,463k  to  complete  the  RAD  effort  on  the 
ULSA  Program. 

—  In  FY  84  we  added  S3.425M  to  the  MCE  program. 

—  In  FY  83  we  will  be  seeking  a  $16, 5M  reprogramming  authority  for  the  MCE  program  as  we  indicated  to  Congress  in 
April  1982,  when  we  requested  the  13M  reprogramming  authority  to  start  the  MCE  program. 

-  Procurement 


--  The  $8. 1M  in  FY81  and  $8.6M  in  FY82  Identified  for  STEM  production  option  was  diverted  to  other  programs. 

—  In  FY84  $12M  was  transferred  from  the  ULSA  to  STEM  to  make  up  for  the  STEM  losses  In  FY81  and  FY82.  n 

CQA  "7  3-0 


Program  Element:  I  27412F 
DOD  Mission  Area :  il 


Air  Uarfare  Command  and  Control 


Title:  Tactical  Air  Control  System  Improvements  (TACS1) 
Budget  Activity:  #4.  Tactical  Program 


In  FY  84  $31. OM  In  production  funds  were  cut  when  the  Arm  Alarm  and  MCE  production  programs  were  slipped  In 
order  to  line  them  up  with  the  RAD  efforts. 


4.  (U)  OTHER  APPROPRIATION  FUNDS  ($  IN  THOUSANDS): 

FY  1982  FY  1983  FY  1984 

Procurement  (Other)  0  22,291  28,527 

(Quantity)  ULSA  22  16 

STEM  9 

MCE 


FY  1985 
52,725 
15 

4 


Additional  Total 

To  Complete  Estimated  Cost 
Continuing  Not  Applicable 


(U)  RELATED  ACTIVITIES:  This  program  Interfaces  with  the  Joint  Interoperability  of  Tactical  Command  and  Control  Systems 
Program  (PE  64779F),  the  Pacific  Command  and  Control  Systems  (PE  27414F),  the  USAFE  Command  and  Control  System  (PE 
2741  5F),  the  TAC  Command  Control  Systems  (PE  27416F),  and  the  Overseas  Air  Weapons  Control  Systems  (PE  2741  IF). 


The  Modular  Control  Equipment  (MCE)  program  Is  a  joint  program  with  the  Marine  Corps  Tactical  Air  Operations  Central 
(TAOC)  program,  doth  contracts  are  administered  by  the  USMC  systems  project  office.  Naval  Electronics  Systems  Command, 
(NAVELEX  PME-154)  as  per  the  26  Jul  82  "Memorandum  of  Agreement  between  NAVELEX  PME-154  and  the  Electronic  Systems  Divi¬ 
sion  Tactical  Air  Battle  Management  Systems  Program  Office  (ESD/TCR)  Regarding  the  TAOC/MCE  Full  Scale  Engineering 
Development  Effort". 


The  Arm  Decoy  program  Is  currently  in  advanced  development  at  the  Rome  Air  Development  Center  under  the  Advanced  ECCM 
Program  (PE  62702F).  This  program  will  transition  to  ESD/TCR  in  time  to  support  a  FY  85  research  and  development  start. 


The  Ground  Attack  Control  System  will  work  closely  with  the  Pave  Mover  (Joint  Stars)  program  (PE  63747F)  In  attacking 
time  sensitive  mobile  ground  targets. 


6.  (U)  WORK  PERFORMED  BY :  Electronics  Systems  Division,  Tactical  Air  Battle  Management  Systems  Program  Office,  Hanscom 
Air  Force  Base,  MA,  Is  responsible  for  this  program.  Rome  Air  Development  Center,  Crlfflss  AFB,  NY,  and  the  Tactical 
Air  Command,  Langley  Air  Force  Base,  VA,  provide  engineering  and  operational  support.  Major  contractors  Include  GTE 
Sylvanla,  Necilltam  Heights,  MA  (STEM);  Meetinghouse  Corp,  Baltimore,  HD  (ULSA);  Litton  Data  Systems  Van  Nuys,  CA,  (MCE); 
and  MITRE  Corp.,  Bedford,  MA,  (Systems  Engineering). 

7.  (U)  TACTICAL  AIR  CONTROL  SYSTEMS  IMPROVEMENTS  (SINGLE  PROJECT  LESS  THAN  $10  HILLION  IN  FY  1984): 

A.  (U)  Project  Description:  The  TACSl  PE  2741 2P  Is  made  up  of  several  ongoing  R&D  and  production  programs. 

The  System  Trainer  and  Exercise  Module  (STEM)  provides  a  trainer  to  run  realistic  scenarios  and  exercises  for  the 
Control  and  Reporting  Centers/Control  and  Reporting  Posts  (CRCs/CRPs)  of  the  407L  Tactical  Air  Control  System  (TACS). 

The  Modular  Control  Equipment  (MCE)  will  provide  modular  replacement  units  fot  the  aging  and  obaolescent  CRCs/CRPa  and 
Forward  Air  Control  Posts  of  the  TACS.  It  will  enhance  the  TACS  Burvlvablllty,  mobility,  and  provide  the  ability  to 
handle  the  greatly  Increased  workloads  required  In  a  modern  combat  environment.  The  Ultra  Low  Sldelobe  Antenna 
(ULSA),  che  Anti -Radiation  Missile  Alarm  Sensor  (Arm  Alarm),  and  the  Antl-radlatlon  Missile  Decoy  (Arm  Decoy)  are 
three  parts  of  a  single  Seek  Screen  program  to  enhance  the  survivability  and  effectiveness  of  the  AN/TPS-43E  radar. 
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Program  Element:  I27412F _  Title:  Tactical  Air  Control  System  improvements  (TACS1) 

UoD  Mission  AreaT  #352  Air  Warfare  Command  and  Control  Budget  Activity:  14,  Tactical  Program 

The  ULSA  program  provides  a  new  antenna  for  the  AN/TPS-43E  radar  that  reduces  Its  susceptibility  to  being  targeted  by 
an  antl-radlatlon  missile  and  Increases  Its  capability  against  jamming.  The  Arm  Alarm  program  will  warn  the  radar 
operators  of  an  aproachlng  antl-radlatlon  missile  In  time  for  appropriate  countermeasures.  The  Arm  Decoy  Program  wll 
then  lure  the  Incoming  antl-radlatlon  missiles  away  fron  the  radar.  The  Cround  Attack  Control  Capability  (CACC)  will 
provide  the  TACS  with  the  capability  to  control  the  air  attack  of  time  sensitive  mobile  ground  targets.  It  Is  anti¬ 
cipated  that  the  CACC  will  also  employ  MCE  hardware. 

B.  (0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS : 

(1)  (U)  FY  1982  Accomplishments:  In  FY  1982  the  STEM  and  ULSA  programs  continued  HAD  efforts,  the  Air  Force 
entered  Into  a  three  year  RAD  effort  with  Litton  Corporation  on  the  MCE  program;  and  the  request  for  proposal  lor  the 
Arm  Alarm  program  was  Issued  to  industry. 

(2)  (U)  FY  1983  Accomplishments:  The  plan  for  FY  1983  is  to  finish  the  STEM  RAD  program;  finish  the  ULSA  RAD  program 
and  start  the  production  run;  continue  the  MCE  RAD  effort;  and  award  the  Arm  Alarm  RAD  contract. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAE  Request:  The  plan  for  FY  1984  Is  to  exercise  the  STEM 
production  option;  continue  the  ULSA  production  run;  finish  the  MCE  design  fabrication,  Integration  and  Development 
Test  and  Evaluation  (DTAE)  and  start  the  Initial  Operational  Test  and  Evaluation  (IOTAE);  and  continue  the  Arm  Alarm 
RAD  effort  through  design  and  fabrication  and  pare  of  OTAE. 

(4)  (U)  Program  To  Completion:  This  Is  a  continuing  program.  In  FY  1985  the  MCE  program  is  scheduled  to  finish  the 
IOTAE  program  In  the  first  quarter  and  to  start  on  a  multi-year  production  run;  the  RAD  effort  for  the  Arm  Decoy  program 
will  start;  the  RAD  effort  for  the  Arm  Alarm  will  finish;  the  CACC  RAD  effort  will  start;  and  the  production  run  for  the 
ULSA  program  will  continue. 


C.  (U)  MAJOR  MILESTONES: 


PROGRAM 

RAD  CONTRACT 
AWARD 

START 

FIELD 

UT&E 

STEM 

Oct  78 

Nov  82 

ULSA 

Aug  80 

Sep  82 

MCE 

Jul  82 

Jun  84 

ARM  ALARM 

Jun  83 

Jul  64 

ARM  DECOY 

Mar  85 

May  86 

CACC 

TBD 

TBD 

START 

IOTAE 

PRODUCTION 

DECISION 

IDD 

Mar  83 

Sep  83 

Jul  84 

Jan  83 

Jun  63 

Aug  85 

Oct  84 

2Q  FY  85 

4(j  FY  86 

2Q  FY  85 

3Q  FY  85 

30  FY  86 

Aug  86 

4Q  FY  87 

TBD 

TBD 

TBD 

TBD 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #27417F(64744F) 

DoD  Mission  Areal  I3S2  -  Air  Warfare 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 


FY  1982 
Actual 


Title:  Tactical  Airborne  Command  and  Control  System  (E-3A) 
Budget  Activity:  ^4  -  Tactical  Programs 


FY  1983 
Estimate 


FY  1984 
Estimate 


FY  1985  Additional 
Estimate  To  Completion 


Total 
Est i mated 
Costs 


TOTAL  FOR  PROGRAM  ELEMENT 


51,810 


66,980 


69,106 


65,188 


174,941 


l  ,865,200 


NOTE:  RDT&E  funds  for  FY  1978  and  prior  were  Included  In  PE  64744F,  Airborne  Warning  and  Control  System.  Large  aircraft 
terminal  development  for  the  Joint  Tactical  Information  Distribution  System  (PE  64754F)  1b  funded  in  PE  27417F. 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  H1SSI0N  NEED:  This  program  has  as  its  main  purpose  the  development  and  acquisi¬ 
tion  of  an  effective  survivable  airborne  surveillance  system  for  command  and  control  of  tactical  forces  and  strategic 
defense  of  the  United  States.  The  E-3A  Airborne  Warning  and  Control  System  will  overcome  ground  based  surveillance  system 
deficiencies  through  Its  unique  ability  to  provide  extended  all  altitude  surveillance  and,  for  the  first  time,  the  means 
to  manage  an  air  battle  situation  In  real  time.  It  will  contribute  significantly  to  a  more  effective  Integration  of  the 
capabilities  of  United  States  forces  supporting  United  States,  North  Atlantic  Treaty  Organization  or  other  worldwide 
requirements. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  thousands) 

RDT&E  52,402  78,852  62,228  12,600  21,882  1  ,666,400 

Procurement  (Aircraft)  257,900  176,700  220,200  489,300  1,112,500  4,546,200 


RDT&E:  In  FY  83,  the  Appropriations  Conference  reduced  the  request  by  $11.9  million.  In  FY  84,  changes  result  from 
program  repricing  based  on  better  data  and  new  starts  for  maritime  surveillance  and  communications  Jam  resistance 
Improvements.  The  FY  85  changes  are  for  program  repricing  based  on  better  data  and  a  new  start  for  IFF  Jitter  fix.  Also 
In  FY  85,  additional  funds  ar«  provided  for  continuing  communications  Jam  reetatance  improvement  and  starting  electronic 

support  measure,  Infrared  search  and  track,  computer  tracker  program  upgrade,  SATCOM,  teletype,  and  aelf-defense  system 
developments.  Outyear  increase  results  from  program  repricing  based  on  better  data,  completion  of  IFF  Jitter  fix.  Infra¬ 
red  search  and  track  and  other  developments  started  in  FY  85,  and  continuing  electronic  support  measure  development. 


Procurement:  Values  Include  Initial  spares.  Procurement  funding  decreased  in  FY  84,  based  on  reduced  quantity  In 
FY  84.  The  decrease  in  advance  buy  funding  In  FY  85  Is  due  to  lower  procurement  quantity  In  FY  86.  Overall,  the 
production  buy  was  rephased.  Increasing  the  unit  cost. 
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Program  Element :  #274)7F(64744F) 

DoD  Mission  Areal  <352  -  Air  Uarfare 


Title: 


Tactical  Airborne  Command  and  Control  System  (F.-3A) 
Budget  Activity:  <4  -  Tactical  Programs 


i.  (U)  OTHER  APPROPRIATION  FUNDS: 

($  In  thousands) 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

Procurement  (Aircraft) 

,  Funds 

262,100 

149 , 500 

76,200 

460,000 

1,692,400 

4,924,900 

Quantity 

2 

2 

0 

3 

9 

43 

5.  (U)  RELATED  ACTIVITIES:  The  Overland  Radar  Technology  Program  (Program  Element  63701F)  proved  the  feasibility  of 
overland  radar  In  support  of  an  airborne  warning  and  control  system.  The  conceptual  portion  of  the  E-3A  program  was 
funded  under  Program  Element  63402F  prior  to  December  1967.  The  North  Atlantic  Treaty  Organization  Airborne  Early  Warning 
and  Control  System  (Program  Element  64752F)  was  established  In  FY  1978  to  fund  United  States  share  of  the  North  Atlantic 
Treaty  Organization  development  effort  (subsequently  changed  to  Program  Element  01012F).  The  Foreign  Military  Sale  of 
the  E-3A  to  Saudla  Arabia  was  approved  In  October  1981. 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  management  Is  provided  by  the  Electronic  Systems  Division,  Hanscom  AFB,  Bedford, 
Massachusetts.  The  major  contractors  are  Boeing  Aerospace  Company,  Seattle,  Washington  (Air  Vehicle  and  Integration); 
Uestlnghouse  Electric  Corporation,  Baltimore,  Maryland  (Radar);  International  Business  Machines,  Owego,  New  York  (Data 
Processor);  Hazeltlne  Corporation,  Long  Island,  New  York  (Displays);  Hughes  Aircraft  Company,  El  Segundo  and  Fullerton, 
California  (Communications  and  Joint  Tactical  Information  Distribution  System  Digital  Data  Link);  Pratt  and  Whitney 
Aircraft  Division  of  United  Aircraft  Corporation,  Hartford,  Connecticut  (Engines).  Four  additional  major  contracts  total 
$71.7  million. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  None. 

8.  (U)  SINGLE  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project!  E-3A  Airborne  Warning  and  Control  System 

A.  (U)  Project  Description:  The  E-3A  Airborne  Warning  and  Control  System  will  support  a  variety  of  tactical  air 
operations  and  the  air  defense  of  the  continental  United  States.  It  will  overcome  current  deficiencies  of  present  ground 
based  systems  (range,  vulnerability,  limited  effectiveness  against  low  altitude  targets  and  susceptibility  to  electronic 
countermeasures).  The  capability  to  detect  and  track  targets  against  ground  clutter  makes  the  E-3A  effective  against 
low-altitude  targeta.  Since  the  radar  la  mounted  on  a  high  flying  Jet  aircraft,  increased  surveillance  volume  and  detec¬ 
tion  range  are  realized.  Mobility,  coupled  with  the  awareness  of  potential  threats,  and  the  ability  to  command  weapons 
in  Its  own  defense,  make  the  E-3A  highly  survivable. 

The  airborne  platform  is  a  Boeing  707  aircraft  equipped  with  radar,  communications,  identification  sensors,  naviga¬ 
tion  units  and  data  processor  to  provide  an  integrated  presentation  of  the  air  situation  on  operator  display  consoles. 
Software  changes  in  the  central  processor  configure  the  E-3A  for  tactical  or  strategic  defense  missions.  The  E-3A  is 
capable  of  Selecting  and  tracking  low  flying  aircraft  targets  in  the  presence  of  ground  clutter,  detecting  bomber  aircraft 
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at  a  distance  of  f  ]  nautical  alles,  detecting  tactical  aircraft  up  to  [  "]  nautical  alles,  computer  tracking  of  up 

to  [  J  targets,  6.2  hours  on  station  tiae  at  1000  nautical  alles  froa  base,  and  active  Interrogation  of  aircraft  using 
a  cooperative  beacon  In  cryptological  secure  or  standard  aodes.  Coaaand  and  control  Improvements  aa  well  as  electronic 
counter-countermeasures  laproveaents  are  planned  for  the  E-3A  to  exploit  its  Inherent  capabilities  and  to  keep  pace  with 
the  evolving  threat. 

(U)  The  E-3A  significantly  enhances  the  coabat  effectiveness  of  air,  ground  and  naval  forces.  Strategic  defensive 
forces  will  utilize  the  E-3A,  In  conjunction  with  interceptor  forces,  for  the  wartlae  defense  of  the  continental  United 
States  and  as  an  Integral  eleaent  of  the  aoblle  air  defense  force  for  contingencies  requiring  air  defense  outside  the 
United  States.  Tactical  forces  will  use  the  E-3A  for  coaaand  and  control  during  the  dcployaent  of  tactical  air  forces; 
and  In  accoapllshlng  interdiction,  rescue  and  airlift  alsslons.  Its  flexibility  and  versatility  will  enable  It  to  be 
deployed  at  any  level  of  ailltary  action  ranging  from  a  show  of  force  through  general  war.  During  these  deployments, 
the  aeans  will  exist,  for  the  first  time,  to  manage  the  air  and  sea  battle. 

B .  ( U )  Program  Accomplishments  and  Future  Efforts: 

(1)  <U)  FY  1982  Accomplishments:  The  United  States/North  Atlantic  Treaty  Organization  Standard  configuration 

Initial  Operational  Test  and  Evaluation  testing  was  successfully  completed.  Full  scale  development  continued  on  addi¬ 
tional  radios  and  multipurpose  consoles.  Preliminary  design  and  brassboard  engineering  development  continued  to  Incor¬ 
porate  selected  new  technologies  into  the  E-3A  to  assure  Its  resistivity  to  the  evolving  electronic  counteraeasures 
threat. 


(2)  (U)  FY  1983  Prograa:  Full  scale  development  to  Integrate  additional  radios  and  multipurpose  consoles 
into  the  E-3A  will  continue.  Flight  testing  begins  for  this  expanded  command  and  control  configuration.  As  part  of 
the  process  of  Incorporating  new  technologies  into  the  E-3A  to  assure  Its  resistivity  to  the  evolving  electronic 
countermeasures  threat,  brassboard  engineering  development  of  a  selected  electronic  counter-countermeasure  design 
will  continue,  and  the  validation  phase  will  begin  for  the  Improved  Radar  Data  Correlator.  Development  begins  for  the 
Mission  Simulator  Improvement  Prograa  pending  favorable  Congressional  consideration  to  remove  restrictive  Continuing 
Resolution  Authority  language. 

(3)  (u)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT4E  Request:  Full  scale  development  and  flight 
testing  to  integrate  additional  radios  and  multipurpose  consoles  into  the  E-3A  will  continue.  Development  of  a  selected 
electronic  counter-countermeasure  design  will  be  completed.  Validation  continues  for  the  Improved  Radar  Data  Correlator 
needed  to  correct  maintainability  problems  and  to  provide  for  additional  computing  capacity  for  planned  laproveaents. 
Development  will  continue  for  the  Mission  Simulator  Improvement  Program  that  will  provide  much  needed  expansion  in 
training  capability,  and  thus  Increase  the  quantity  and  quality  of  mission  crew  training.  Initial  funds  are  prograsused 
to  define  needed  maritime  and  supplemental  surveillance  systems  improvements  and  to  begin  development  of  a  communications 
system  electronic  counter-countermeasure  improvement.  Fiscal  year  1984  cost  estimates  are  based  on  firm  contract  prices 
and  program  office  estimates. 

(4)  (11)  Program  to  Completion:  Concludes  development  and  testing  to  Integrate  additional  radios  and  consoles 
Into  the  E-3A ,  mission  simulator  Improvements,  validation  of  the  Improved  Radar  Data  Correlator,  and  a  communications 
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system  electronic  counter-countermeasure  improvement.  Accomplishes  full  scale  development  for  IFF  Jitter  fix,  perma¬ 
nently  installed  5ATC0M  and  teletype  systems,  an  electronic  support  measure  system,  an  Infrared  search  and  track  system, 
and  Integration  of  a  self-defense  system. 


C. 


(0)  Major  Milestones: 


Milestones 


Date 


1.  (U)  Engineering  Development  Contract  Award 

2.  (If)  First  Flight  (Brassboard) 

3.  (U)  End  of  Flight  Test  of  Brassboard 

4.  (U)  Start  of  Development  Test  and  Evaluation 

5.  (U)  System  Demo  Flight  Tests  Begin 

6.  (U)  System  Demo  Test  and  Evaluation  Completed 

7.  (U)  Start  of  Production 

8.  (U)  First  Test  Flight  of  First  Development,  Teat  and  Evaluation  Aircraft 

9.  (U)  Development  Flight  Test  Complete  (Core) 

10.  (U)  Interim  Operational  Capability  (Core) 

11.  (U)  Maritime  Radar  Flight  Test  Complete 

12.  (U)  Standard  Configuration  Flight  Test  Complete 

13.  (U)  Command  and  Control  Improvements  Flight  Test  Complete 

14.  (U)  Improved  Radar  Data  Correlator  Validation  Phase  Complete 


July  1970 
March  1972 
August  1972 
January  1973 
March  1974 
December  1974 
March  1975 
August  1975 
January  1977 
April  1978 
July  1980 
October  1981 
March  1984 
September  1985 
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Test  and  Evaluation  Data 


E-3A  AIRBORNE  WARNING  AND  CONTROL 


1.  (U)  Development  Test  and  Evaluation 

(U)  The  E-3A  Development  Test  and  Evaluation  test  program  was  combined  with  Initial  Operational  Test  and  Evalua¬ 
tion  test  objectives  In  as  realistic  an  operational  environment  as  possible.  The  prime  development  contractor  Is 
The  Boeing  Company.  The  overall  ojectlves  of  the  test  effort  were  to:  (a)  validate/verify  E-3A  performance  In 
accordance  with  design  specifications;  (b)  determine  E-3A  performance  and  capability  to  fulfill  operational  require¬ 
ments  Including  lnterservlce  Interoperability  demonstrations;  and  (c)  verify  Air  Force  capability  to  support  the 
E-3A  with  standard  operational  maintenance,  logistics  and  training  units  using  prescribed  procedures.  The  first 
phase  of  three  Development  Test  and  Evaluation  phases  used  a  Brassboard  engineering  model  and  tested  the  airworthi¬ 
ness  of  the  rotodome,  demonstrated  the  feasibility  of  competing  overland  radar  technologies  (Hughes  and  West lnghouse) 
and  demonstrated  successful  Integration  of  radar  targets  and  computer  display  equipment.  This  phase  was  flown  from 
March  through  November  1972,  and  resulted  In  Westlnghou6e  being  selected  to  continue  radar  development. 

2.  (U)  Operational  Test  and  Evaluation  (U) 

The  E-3A  test  program  Is  being  conducted  as  a  combined  Development  Test  and  Evaluatlon/Inltlal  Operational  Test 
and  Evaluation. 

Core  E-3A  Follow-on  Operational  Test  and  Evaluation  (U) 

(U)  Follow-on  Operational  Test  and  Evaluation,  Initiated  In  January  1977,  was  conducted  In  two  phases  with 
operational  crews  using  production  aircraft,  training  equipment,  and  support  equipment.  Phase  I,  Follow-On  Operational 
Test  and  Evaluation,  managed  by  the  Air  Force  Test  and  Evaluation  Center,  was  completed  In  February  1978.  This 
phase  was  designed  primarily  to  refine  the  operational  suitability  (reliability,  maintainability,  availability, 
and  logistics  supportablllty)  assessment  made  during  Phase  III  Initial  Operational  Test  and  Evaluation. 

Because  Initial  Operation  Test  and  Evaluation  assessments  were  constrained  by  the  development,  test  and  evaluation 
contractor-managed  environment,  Phase  I  Follow-on  Operational  Test  and  Evaluation  provided  the  first  opportunity 
for  a  detailed  aaaeaament  of  E-3A  suitability  under  Air  Force  hands-on  maintenance  management.  The  operational 
effectiveness  objectives  addressed  during  Phase  I  Follow-on  Operational  Test  and  Evaluation  were  those  not  completed 
In  Initial  Operational  Test  and  Evaluation,  or  those  where  the  contractor  had  made  equipment  changes  after  Initial 
Operational  Test  and  Evaluation  and  before  production  delivery.  Teat  data  were  collected  on  a  noninterference 
basis  during  the  532nd  Airborne  Warning  and  Control  Wing  primary  function  of  training  for  attainment  of  Phase  1 
Initial  Operational  Capability.  No  aircraft  were  dedicated  to  the  test  effort.  Follow-on  Operational  Test  and 
Evaluation  flight  data  were  gathered  from  training  missions  and  during  an  E-3A  deployment  to  Europe.  This  deployment. 
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commonly  referred  to  as  ~EUROTEST  77,"  provided  the  first  opportunity  to  assess  the  logistics  supportabll 1 ty  of 
the  E-3A  In  an  overseas  location.  It  also  provided  additional  data  on  the  Integration  of  the  E-3A  Into  the  existing 
North  Atlantic  Treaty  Organization  ground  command  and  control  system,  and  Information  on  the  E-3A  radar  compatibility 
within  the  European  Central  Region  electromagnetic  environment.  The  results  of  this  first  phase  of  Follow-on 
Operational  Test  and  Evaluation  were  reported  In  the  Air  Force  Test  and  Evaluation  Center  AWACS  Follow-on  Operational 
Test  and  Evaluation  Phase  I  Final  Report,  July  1978  (S).  Test  results  confirmed  that  the  production  E-3A  can 
effectively  and  efficiently  perform  Its  prescribed  mission  and  that  the  E-3A  will  greatly  enhance  the  capability 
of  the  Air  Force  to  conduct  tactical  air  operations.  However,  several  significant  reliability  and  maintainability 
problems  and  deficient  logistic  support  areas  were  identified  for  Improvement.  Phase  II  Follow-on  Operational 
Test  and  Evaluation,  managed  by  the  Tactical  Air  Command,  was  Initiated  in  March  1978  to  refine  Initial  Operational 
Test  and  Evaluation  and  Phase  I  Follow-on  Operational  Test  and  Evaluation  assessments  with  emphasis  on  tactics 
and  procedures.  The  United  States  Air  Force  Tactical  Fighter  Weapons  Center  managed  the  Phase  II  Follow-on  Operational 
Test  and  Evaluation  for  the  Tactical  Air  Command  with  the  test  team  collocated  at  the  552nd  Airborne  Warning  and 
Control  Wing's  main  operating  base.  Tinker  Air  Force  Base,  OK.  The  test  team,  with  representatives  from  the  Tactical 
Air  Command,  the  North  American  Air  Defense  Command  and  the  Air  Force  Systems  Command,  conducted  the  test  In  conjunc¬ 
tion  with  normal  training  and  maintenance  activities  of  the  552nd  Airborne  Warning  and  Control  Wing.  No  dedicated 
resources,  beyond  the  test  team,  were  used  for  the  Phase  II  evaluation.  Major  test  objectives  Included:  evaluate 
corrective  actions  for  previously  Identified  deficiencies;  refine  E-3A  tactics  and  provide  Information  on  procedures 
and  doctrine;  and  verify  and  refine  estimates  of  the  production  E-3A  operational  effectiveness  and  suitability. 

(U)  Phase  II,  Follow-on  Operational  Test  and  Evaluation  was  completed  during  May  1980.  Test  reporting  by  the 
United  States  Air  Force  Tactical  Fighter  Weapons  Center  was  accomplished  In  two  parts.  Part  A  of  the  final  report 
covering  the  period  of  March  1978-May  1979  was  published  In  May  1980  titled.  Volume  1,  E-3A  Airborne  Warning  and 
Control  System  (AWACS)  Follow-on  Operational  Test  and  Evaluation  (FOT&E),  Phase  II.  Part  B  was  published  In  October 
1980  titled,  Volume  II,  E-3A  Airborne  Warning  and  Control  System  (AWACS)  Follow-on  Operational  Test  and  Evaluation 
(F0T4E),  Phase  II.  A  multicommand  radar  maintenance  evaluation  lead  by  Air  Force  Test  and  Evaluation  Center  was 
also  conducted  In  parallel  with  the  Phase  II  Follow-on  Operational  Test  and  Evaluation  to  evaluate  the  E-3A 
Bullt-ln-Teat/Fault-Iaolate-Test  capability  to  support  dally  maintenance  activities.  This  teat  began  In  July  1978 
and  waa  complete  In  June  1980.  A  separate  built-ln-test/fault-lsolate-teat  report  by  the  United  States  Air  Force 
Tactical  Fighter  Weapons  Center  was  published  In  June  1981  titled,  Final  Report,  E-3A  Surveillance  Radar  Bullt-In-Teat 
(BIT)/Fault-Isolate-Test  (FIT)  Evaluation.  During  Part  A,  Phase  XI  Follow-on  Operational  Teat  and  Evaluation,  the 
552nd  Airborne  Warning  and  Control  Wing  accumulated  over  8,300  flying  hours  and  1,200  sorties,  while  participating 
In  24  major  exercises.  The  test  team  participated  in  a  cross  section  of  these  activities  In  support  of  Follow-on 
Operational  Test  and  Evalutlon  objectives.  Phase  II  findings  support  the  conclusions  of  Initial  Operational  Test 
and  Evaluation  and  Phase  I  Follow-on  Operational  Test  and  Evaluation  that  the  production  E-3A  can  effectively 
perform  lta  prescribed  mission.  The  following  results/observations  are  provided:  Tactlca  and  procedures  refinement/ 
development:  Physical  arrangements  for  the  North  American  Air  Defense  Command  battle  staff  aboard  the  Core  E-3A  as 
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previoualy  reported,  are  Insufficient  to  effectively  support  E-3A  mission  crew  and  command  element  simultaneously. 
Additional  communications  and  display  consoles  are  required.  Progress  has  been  achieved  through  Interaction 
between  E-3A  and  functional  tactical  operations.  Baseline  procedures  were  formulated  to  exploit  E-3A  look-down 
capabilities  In  support  of  close  air  support,  forward  air  control  and  rescue  missions.  E-3A  si*'  assault  procedures 
were  also  developed,  providing  the  commander  of  airlift  forces  a  realtime  presentation  of  airborne  operations. 

Tactical  control  procedures  were  developed  as  a  result  of  E-3A  Interaction  with  the  fighter  community  In  counter¬ 
air  scenarios.  This  method  of  control  was  designed  to  enhance  counterair  operations  by  adjusting  E-3A  support  to 
the  capabilities  and  requirements  of  various  fighter  aircraft.  Electronic  Counter-Countermeasures: 

Early  Warning  and  Surveillance:  E-3A  deep-look 

and  look-down  capabilities  consistently  extended  detection  and  tracking  of  air  targets  beyond  the  coverage  of 
ground  based  radars.  During  several  exercises,! 

Ja  factor  directly  related  to  E-3A  orbit  locations.  Operational  Suitability:  Operational  and  hardware 
reliability  were  rated  satisfactory  and  reflect  a  favorable  trend.  Although  significant  progress  was  made,  contractor 
maintenance  support  Is  still  required.  Nonavailability  of  technical  orders  continues  to  delay  establishment  of  a 
full  repair  capability.  Deficiencies  In  the  supply  support  posture,  reported  In  Phase  I,  continued  to  affect  the 
overall  availability  of  mission-capable  aircraft.  Needed  spares  are  subject  to  budgetary  constraints  and  production 
lead  times  and  remain  a  matter  for  top-level  management.  Excessive  cannibalization  and  use  of  production  line 
loaners  will  continue  to  be  required  for  dally  operations  until  Inventories  reflect  true  spare  requirements. 

/ 

E-3A  Enhancements  Initial  Operational  Teat  and  Evaluation  (U) 


(0)  Background .  Decision  Coordinating  Paper  5,  Revision  3,  5  March  1976,  approved  continued  production  of  the 
E-3A,  and  the  development  of  a  selected  set  of  system  enhancements  chosen  to  provide  a  fully  effective  worldwide 
force.  The  enhancements  were  to  be  developed  as  separate  entitles  and  integrated  Into  the  E-3A  for  testing  as  the 
enhancement  items  became  available.  In  May  1976,  the  Deputy  Secretary  of  Defense  directed  the  Air  Force  to  plan  for 
an  Office  of  the  Secretary  of  Defense  review  of  the  E-3A  enhancement  program  when  the  respective  enhancement  develop¬ 
ment  efforts  are  essentially  completed.  He  further  stated  that  it  Is  contemplated  that  the  Defense  Systems  Acquisition 
Review  Council  would  then  review  development  and  test  status  and  consider  the  operational  utility  of  the  respective 
enhancements  In  light  of  an  updated  threat  evaluation  prior  to  committing  the  government  to  production.  The  purpose 
of  operational  testing  of  the  enhancements  Is  to  provide  an  evaluation  of  the  operational  utility  of  each  enhancement 
for  the  Defense  Systems  Acquisition  Review  Council  review.  In  December  1978,  North  Atlantic  Treaty  Organization 
signed  an  agreement  with  the  United  States  Government  (as  their  agent)  for  the  procurement  of  18  E-3A  aircraft.  To 
support  this  commitment  and  the  United  States  Standard  configured  E-3A  aircraft,  the  Air  Force  received  the  Office 
of  Secretary  of  Defense  approval  for  limited  production  authority  for  a  Maritime  Surveillance  Capability  radar  capa¬ 
bility  and  a  Joint  Tactical  Information  Distribution  SyBtem  capability  In  E-3A  Decision  Coordinating  Paper  Number  5, 
Revision  4,  6  March  1980. 
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(U)  The  United  States  Standard  E-3A  (Block  10)  configuration  was  developed  In  two  steps.  Step  I,  an  Interim 
configuration  (Block  05),  Incorporated  enhancements  sponsored  by  the  United  States  Government,  while  Step  II 
Included  enhancements  sponsored  by  the  North  Atlantic  Treaty  Organization.  The  United  States  Standard  E-3A  is  a 
Core  E-3A  plus  Maritime  Surveillance  Capability,  a  Joint  Tactical  Information  Distribution  System  Hughes  Improved 
Terminal,  upgraded  computer  program  functional  group,  and  modified  data  analysis  processor  group.  The  Development 
Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation  of  the  North  Atlantic  Treaty  Organization  E-3A  (Block 
15)  and  the  United  States  Standard  E-3A  was  combined  to  the  greatest  extent  possible. 

Past  Enhancement  Testing.  Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation  of  an 
advanced  development  Joint  Tactical  Information  Distribution  System  Terminal  (waveform  B)  has  been  completed. 

Testing  began  during  May-June  1978  with  a  preliminary  evaluation  of  the  Joint  Tactical  Information  Distribution 
System  tlme-dlvlslon-multlple-access  system  onboard  an  E-3A.  The  purpose  of  this  teat  was  to  determine  Joint 
Tactical  Information  Distribution  System  communications  coverage,  E-3A  system  performance  in  a  Joint  Tactical 
Information  Distribution  System  environment,  and  provide  an  initial  estimate  of  the  operational  effectiveness/suita¬ 
bility  of  the  tlme-dlvlslon-multlple-access  communication  system  planned  for  the  E-3A  under  the  Office  of  the 
Secretary  of  Defense  approved  enhancement  program.  This  Development  Test  and  Evaluatlon/Inltlal  Operational  Test 
and  Evaluation  effort  provided  an  opportunity  to  test  the  concept  of  spread  spectrum  and  frequency  hopping  as  a 
transmission  technique  In  a  simulated  operational  environment.  Major  emphaslB  was  placed  on  assessing  the  electronic 
counter-countermeasures  capability  of  the  system.  Operational  test  results  demonstrated  electronic  countermeasures 
resistivity  and  operational  effectiveness  potential  of  the  Joint  Tactical  Information  Distribution  System  terminal. 
However,  until  corrected, f  J  Results 

of  this  test  were  reported  In  the  Decemher  1978  Air  Force  Test  and  Evaluation  Center  E-3A  Joint  Tactical  Information 
Distribution  System  Terminal  Initial  Operational  Test  and  Evaluation  Report. 

(S)  The  Maritime  Surveillance  Capability  radar  components  and  software  were  Installed  and  checked  out  by  the 
contractor  In  July  1980.  However,  the  modified  data  analysis  processor  group  and  upgraded  computer  program  functional 
group  through  which  the  Maritime  Surveillance  Capability  must  be  operated  would  not  be  qualified  until  September 
1981.  To  lower  the  risk  of  going  into  production  and  to  give  the  Office  of  the  Secretary  of  Defense  some  assurance 
that  the  maritime  radar  would  meet  the  operational  requirement*,  a  preliminary  operational  effectiveness  assessment 
of  the  maritime  radar  modification  was  conducted  by  the  Air  Force  Test  and  Evaluation  Center  from  15  July  - 
30  August  1980.  This  assessment  was  limited  to  determining  If  the  E-3A  radar  with  the  maritime  modification  met 
specifications  requirements  and  operational  performance  thresholds.  The  results  Indicate  that  maritime  equipped 
E-3Aa  have  the  potential  to  provide  a  significant  capability  to  conduct  or  augment  combined  alr/marltlme  operations. 


i  _ _ _  J  Results  of  this  test  were  reported  In  the  October  1980  Air  Force  Test  and  Evaluation 

Center  E-3A  Maritime  Surveillance  Capabilities  Preliminary  Operational  Effectiveness  Assessment  Report.  The  Joint 

Tactical  Information  Distribution  System  Uughea  Improved  Terminal  was  Installed  on  the  E-3A  In  April  1981  and 
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contractor  testing  was  completed  during  September  1981.  This  E-3A  Hughes  Improved  Terminal  Is  a  version  of  the 
Hughes  Improved  Terminal  included  In  the  Joint  Tactical  Information  Distribution  System  adaptable  surface  interface 
terminal  tested  by  Air  Force  Test  and  Evaluation  Center  from  Aprll-November  80.  Results  of  the  test,  were  reported 
In  the  March  1981  Air  Force  Test  and  Evaluation  Center  Joint  Tactical  Information  Distribution  System  Adaptable 
Surface  Interface  Terminal  Initial  Operational  Teat  and  Evaluation  Report. 


The  Initial  Operational  Test  and  Evaluation  of  the  United  States  Standard  E-3A  and  the  continental  United 
States  portion  of  the  North  Atlantic  Treaty  Organization  E-3A  was  conducted  by  Air  Force  Test  and  Evaluation  Center 
from  15  September  through  30  October  1981.  Using  Test  System-3,  primary  flight  operations  were  staged  from  Tinker 
AFB,  Oklahoma  In  support  of  test  locations  which  included  Alaska,  California,  Florida,  and  Washington.  A  total  of 
eighteen  test  missions  were  flown  In  a  variety  of  scenarios  designed  to  test  the  Block  10/15  E-3A's  Maritime  Surveil¬ 
lance  Capability,  Joint  Tactical  Information  Distribution  System  Terminal,  radio  teletypewriter/Link  14,  computer 
and  modified  operational  software.  Overall  operational  effectiveness  and  suitability  were  satisfactory  and  the 
United  States/North  Atlantic  Treaty  Organization  E-3A,  as  tested,  supported  the  user's  operational  requirements. 
Significant  results  can  be  summarized  as  follows:  The  addition  of  thef 


J  The  overall  reliability  and  maintainability  of  the  modifi¬ 
cation  to  the  surveillance  radar,  computer,  communications,  environmental  control,  and  electrical  subsystems  were 
satisfactory.  Teat  results  did  not  Indicate  any  reduction  In  the  satisfactory  reliability  and  maintainability  of 
the  Core  B-3A.  However,  Joint  Tactical  Information  Distribution  System  terminal  reliability  requires  Improvement. 
Integration  of  the  Improvements  into  the  United  Statea/North  Atlantic  Treaty  Organization  E-3A  Increased  system 
operational  capability.  The  United  Statea/North  Atlantic  Treaty  Organization  E-3A  demonstrated  the  potential  to  be 
a  decisive  element  In  the  command,  control  and  surveillance  arena. 
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(U)  Planned  Enhancement  Testing.  The  Block  20/25  configuration  will  be  a  retrofit  program  of  the  Block  01 
(Core)  and  Block  10  (Standard)  configured  E-3As.  Block  20  will  consist  of  Block  01  plus  the  Joint  Tactical  Informa¬ 
tion  Distribution  System,  computer  modification,  one  high  frequency  radio,  five  ultra  high  frequency  radios,  three 
situation  display  consoles,  and  a  command  console  enhancement.  Block  25  will  consist  of  Block  10  plus  five  ultra 
high  frequency  radios,  three  situation  display  consoles  and  a  command  console  enhancement.  Initial  Operational 
Test  and  Evaluation  of  this  configuration  Is  not  required  due  to  similarity  with  the  Block  10  configuration  which 
recently  completed  operational  tests.  The  Block  30/35  configuration  will  be  a  retrofit  of  selected  electronic 
counter-countermeasure  enhancements  Into  the  Block  20/25  aircraft.  Testing  of  these  Improvements  Is  tentatively 
planned  to  begin  in  1986. 

(U)  Operational  and  Technical  Characteristics 

(U)  Comparison;  System  Integration  Demonstration  (Test  System  1)/  Production 


GENERAL 

TEST  SYSTEM  #1 

E-3A/C0RE 

E-3A/ STANDARD 

Crew  Size 

11 

17 

17 

Production  or  Production  Prototype  Systems 

NO 

YES 

YES 

Radar 

YES 

YES 

YES 

Navigation 

YES 

YES 

YES 

Data  Processor 

YES 

YES 

YES 

Display 

YES 

YES 

YES 

Identification  Friend  or  Foe 

YES 

YES 

YES 

On-Board  Test  Maintenance  and  Monitor 

YES 

YES 

YES 

Communications 

PARTIAL 

YES 

YES 

HARDWARE 

Conaolss 

4 

9 

9 

Auxiliary  Display  Unit 

1 

2 

2 

Ultra  High  Frequency  Radios 

6 

14 

14 

High  Frequency  Radios 

1 

2 

3 

Very  High  Frequency/Aoplltude  Modulation  Radios 

2 

3 

3 

Very  High  Frequency/Frequency  Modulation  Radios 

0 

1 

1 
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CAPABILITY  TEST  SYSTEM  #1  E-3A/CQRE  E-3A/ STAMDARD 

Radar  Targeta/Scan 

Identification  Friend  or  Foe  Targets/Scan 

Data  Proreaalng  Track  Capacity 

Data  Proceaalng  Simultaneous  Intercept 


Comparison:  E-3A  Core  (Block  05)  Requirements  to  Demonstrated  Performance 


TECHNICAL  CHARACTERISTICS 


E-3A  CORE 
REQUIREMENTS 


DEMONSTRATED 

PERFORMANCE 


Detection  Range  (0.9  Probability  in  1  Minute) 

Bomber  (Nautical  Miles) 

Fighter  (Nautical  Miles) 

Crew  Size 

System  Track  Capacity 
Simultaneous  Intercepts 

Targets  Position  Accuracy  (Nautical  Miles) 

Time  on  Station  at  1000  Nautical  Miles  from  Base  In  hours 

i 

(U)  RELIABILITY  AND  MAINTAINABILITY  CHARACTERISTICS 


[ 

l 


6.2 


1 


Probability  of  Completing  9  hour  Mission 
Maintenance  Manhour/Flight  Hour 
In-Commlaslon  Rate 
Probability  of  Fault  Detection 

Probability  of  Fault  Isolation  (To  3  Primary  Units) 

Turn  Around  Tlrao 

False  Alarm  (Probability  of  not  Detecting  Failure) 


0.88 

28.0 

80Z 

95* 

90Z 

90X  In  5.5  hrs 

0.8 


0.88 

29.1* 

95. 7Z 

97Z 

95Z 

90X  In  4.8  hrs 

.03 


♦Actual  data  experienced  during 


FY  1982  for  aircraft  delivered 


to  TAC. 
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Comparison:  E-3A  Standard  (Block  10)  Design  Requirements  to  Demonstrated  Performance 

DEMONSTRATED 

TECHNICAL  CHARACTERISTICS  THRESHOLD  GOAL  PERFORMANCE 


Maritime  Surveillance  Capability 

Maximum  Detection  Range  (Nautical  Miles) 

Fast  Patrol  Boat 
Destroyer 

Maritime  Targets  Tracking  Accuracy 
Position  (Nautical  Miles) 

Heading  (Degrees) 

Speed  (Knots) 

Maritime  Targets  Position  Accuracy  with  Electronic 
Countermeasures  (Nautical  Miles) 

Maritime  Targets  Detection  Range  with  Electronic 
Countermeasures  (Nautical  Miles) 

Maritime  Target/Land  Resolution  (Nautical  Miles)  I 

Joint  Tactical  Information  Distribution  System  ' 

Message  Transfer  Ratio  (Percent) 

Electronic  Counter-Countermeasure  Margin  (Declbels)t 

Ne  Initialization  Time  (Minutes) 

Net  Entry  Time  (Minutes) 

Terminal  Initialization  Time  (Minutes)  Automatic 


*  Sea  states  were  defined  as  M-moderatc  (l-5ft),  R-rough  (5-8ft),  VR-very  rough  (8-12ft),  and  H-hlgh  (over  12ft). 
**  Not  obtained  during  Initial  Operational  Test  and  Evaluation  conducted  IS  September  to  30  October  1981. 
t  Mode  1  double  pulse  continuous  full  band  average  jammer  power  divided  by  average  signal  power, 
tt  Estimated  baaed  on  manual  Initialization  time  of£  J 
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FY  1984  RDTAE  DESCRIPTIVE  SUHHARY 


Program  Element:  f 27423F 

DoD  Mission  Areal  #345  -  Tactical  Communications 


Title:  Advanced  Communication  Systems 
Budget  Activity:  #4  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Project 

Number 

Title 

PY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

51,510 

10,879 

65,216 

86,011 

393,865 

616,281 

2939 

HAVE  CLEAR 

48,510 

9,990 

57,949 

84,944 

390,465 

591,858 

2482 

HAVE  QUICK 

0 

0 

0 

0 

0 

8,800 

26L4 

SINCGARS-V  Integration 

1,500 

889 

3,267 

1,067 

3,400 

10, 123 

2982 

HAVE  QUICK  II 

1,500 

0 

4,000 

0 

0 

5,500 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  f 


J  The  Air  Force  relies  on  UHF  for  primary  tactical  command 
and  control.  Disruption  of  these  communications  could  degrade  the  effectiveness  of  tactical  forces  by[_  J 

HAVE  CLEAR  Is  an  advanced  technology  program  Intended  fjor  all  UHF  voice  communications  and  will  provide  jam  resistance 
lndependen'  of  the  loi*>  terra  threat.  HAVE  QUICK  Is  a  near-terra  program  applying  demonstrated  technology  and  providing 
an  urgently  needed  resistance  to  Jammers^  .  Jwhlle  HAVE  CLEAR  Is  being  developed.  The  Air  Force 

will  participate  with  the  Array  to  plan  for  the  Integration  of  the  Single  Channel  Ground  and  Airborne  Radio  System 
(SINCCARS)  VHF  Jam  resistant  capability  In  those  weapon  systems  requiring  direct  communications  with  Array,  Navy,  and 
NATO  forces  using  SINCGARS-V.  This  la  part  of  an  overall  requirement  directed  and  coordinated  by  the  Joint  Chiefs  of 
Staff.  HAVE  QUICK  II  Is  the  progran  to  develop  HAVE  QUICK  operational  enhancements  and  performance  Improvements  required 
to  meet  the  evolving  near-term  threat  until  HAVE  CLEAR  la  fielded. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUHMARY :  ($  In  Thousands) 


RDT&E 

50,410 

78,210 

89,758 

Continuing 

N/A 

PROCUREMENT 

12,256 

46,672 

305, 3. ’2 

2,336.900 

2,702,200 

During  Congressional  Review  of  UHF  anti-jam  radio  programs,  the  SEEK  TALK  Full  Scale  Development  (FSD)  program  was 
redirected.  As  a  result  of  the  restructuring,  the  technical  parameters  were  modified,  studies  were  Initiated,  and  HAVE 
CLEAR  emerged  as  the  solution  to  the  long-term  threat.  HAVE  CLEAR  will  use  a  different  signal  structure  and  waveform 
than  SEEK  TALK  and  will  employ  lncreaaed  power.  In  additional  1 
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j*  ^  The  HAVE  CLEAR  program  will  defer  Implementation  of  the  adaptive 

antenna  array  while  doing  some  development  effort  to  maintain  it  as  a  later  growth  option.  If  required.  The  program 
restructuring  Is  the  reason  for  the  significant  changes  in  RDT6E  and  Procurement  funding. 


OTHER  APPROPRIATION  FUMPS:  ($  in  thousands) 

FY  1982 
Actual 


Total 

FY  1983  FY  1984  FY  1985  Additional  Estimated 

Estimate  Estimate  Estimate  to  Completion  Costs 


AIRCRAFT  PROCUREMENT 

2939  -  HAVE  CLEAR 
Quantities 

2982  -  HAVE  QUICK  II 
Quantities 

OTHER  PROCUREMENT 

2939  -  HAVE  CLEAR 
Quantities 

2982  -  HAVE  QUICK  II 
Quantities 


2,552,  100 
5,579 


463,700 

2,748 


2,552,  100 
5,579 
7,000 
1518 


463,700 

2,748 

1,989 

810 


5.  (U)  RELATED  ACTIVITIES:  The  Air  Force  Is  participating  In  the  Army  Single  Channel  Ground  and  Airborne  Radio  System 
(SINCGARS)  program,  PE  63746A,  as  part  of  the  Joint  Chiefs  of  Staff  validated  Joint  Operational  Requirement.  Requirements 
and  technical  approach  are  presently  being  explored  with  the  Navy  and  Army  for  the  purpose  of  insuring  Interoperability. 
Formal  interoperability  tasks  are  part  of  this  program.  Techniques  which  are  developed  by  the  Air  Force,  as  the  Joint 
Chiefs  of  Staff  lead  service  for  the  development  of  airborne  technical  specif lcatlona,  will  be  coordinated  with  similar 
techniques  being  developed  by  the  other  Services. 

(U)  HAVE  CLEAR  requirements  and  technical  approach  are  presently  being  coordinated  with  the  Army  and  Navy  for  the  purpose 
of  Insuring  Interoperability.  The  goal  Is  to  make  HAVE  CLEAR  compatible  with  all  versions  of  JTIDS. 

(U)  HAVE  CLEAR  Is  the  replacement  program  for  SEEK  TALK,  PE  27423F,  Project  2277. 

6.  (U)  WORK  PERFORMED  BY:  Hazeltlne  Corporation,  Greenlawn,  NY,  Is  the  contractor  for  design  of  a  modified  version  of 
SEEK  TALK.  Magnavox  Corporation,  Ft  Wayne,  IN  Is  the  prime  contractor  for  HAVE  QUICK.  The  HAVE  QUICK  II  and  S1NCCARS 
contractors  have  not  yet  been  selected.  The  major  In- house  organizations  include  the  MITRE  Corporation,  Bedford,  MA 
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(all  projects);  MIT  Lincoln  Laboratory,  Lexington,  HA  (HAVE  CLEAR);  Electromagnetic  Compatibility  Analysis  Center  (ECAC), 
Annapolis,  MO  (all  projects);  and  the  49  50th  TW,  Wright  Patterson  APB,  OH,  (SINCGARS). 

7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984: 

A.  Project:  2982,  HAVE  QUICK  II:  HAVE  QUICK  was  originally  developed  as  a  quick  reaction  capability  program. 
Comparatively  little  formal  testing  was  accomplished  on  the  HAVE  QUICK  radios. 

J  HAVE  QUICK  II  will  counter  the  up¬ 
dated  threat.  During  FY  82  and  early  FY  83  an  Investigation  was  made  under  Project  2913,  SEEK  BARON,  to  determine  appro¬ 
priate  HAVE  QUICK  upgrades,  evaluate  ultimate  HAVE  QUICK  performance  and  determine  the  urgency  of  upgrades.  Projected 
improvements  will  Increase  the  modulation  Index,  Increase  the  number  of  frequencies  over  which  HAVE  QUICK  can  operate, 
and  Increase  transmit  power  on  appropriate  platforms.  Full  scale  development  is  planned  to  begin  in  FY  83  and  continue 
through  FY  84. 

B.  (U)  Project:  2614,  SINCGARS-V  Integration:  The  Army  has  been  given  development  responsibility  for  a  new  family 
of  Single  Channel  Ground  and  Airborne  Radio  Systems-VHF  (SINCGARS-V).  In  FY  82  and  prior,  this  project  has  allowed  Air 
Force  participation  In  the  Army  SINCGARS  program  and  provided  limited  engineering  development  required  to  Integrate 
SINCGARS-V  Into  tactical  aircraft.  The  SINCGARS-V  program  will  modernize  current  field  radios  and  provide  secure  ECCM. 
This  project  participation  ensures  Air  Force  Interoperability  with  Army,  Navy,  and  NATO  forces  using  SINCGARS-V.  The 

Air  Force  Is  consolidating  operational  compatibility  and  integration  requirements  for  use  of  SINCGARS-V  by  Tactical 
Air  Forces.  Options  for  acquiring  SINCGARS-V  Interoperability  have  been  developed.  The  Army  Advanced  Development 
program  la  being  monitored  and  the  Air  Force  la  participating  In  program  reviews.  Electromagnetic  compatibility  analysis 
lias  been  Initiated.  Antenna  Installation  studies  are  being  conducted.  In  FY  83,  the  Air  Force  will  participate  In  the 
Army  DT4E/I0T6E  program,  develop  airborne  SINCCAKS-V  specifications,  and  continue  coordinated  development  activities 
with  the  Army  SINCGARS-V,  to  Include  system  engineering  and  test  support.  Electromagnetic  compatibility  analyses  will 
continue  to  develop  a  ground  radio  Installation  plan.  Full  scale  development  for  the  Air  Force/Army  common  Items  will 
begin  In  FY  84. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2939,  HAVE  CLEAR 

A.  Project  Description:  The  HAVE  Cl£AR  program  Is  developing  a  communication  system  to  protect  critical  tac¬ 
tical  air  operations  line  of  sight  ground-to-air  and  alr-to-alr  voice  communications  agalnstT 

1 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  competitive  design  phase  of  SEEK  TALK  was  concluded  In  Feb  82,  and 
lelactlon  of  a  tingle  contractor  for  the  balance  of  FSD  was  made.  A  Tri-Service  Steering  Group  (TSSC)  on  Tactical  Anti- 


Program  Element:  I27423F  Title:  Advanced  Communication  Systems 

DoD  Mlaalon  Area:  #345  -  Tactical  Communlcatlona  Budget  Activity:  #4  -  Tactical  Programs 

Jam  (AJ)  Communlcatlona  recommended  additional  study  of  Air  Force  Communications  architecture  alternatives,  Including  a 
modified  version  of  the  SEEK  TALK  system.  AFSARC  and  DSARC  review  endorsed  the  TSSG  recommendation.  An  Air  Force 
study  Is  ongoing  to  evaluate  architecture  alternatives. 

(2)  (U)  FY  1983  Programs:  The  Modular  Anti-Jam  Integrated  Communications  (MAJIC)  study  examined  a  number  of 
alternative  approaches  to  satisfy  Air  Force  AJ  communication  requirements,  ranging  from  old  SEEK  TALK  to  a  new  modular. 
Integrated  communication  system.  A  Mar  83  DSARC  level  review  will  determine  the  best  approach  to  satisfy  the  high  anti¬ 
jam  voice  requirement.  FSD  will  start  following  DSARC  approval. 

(3)  (0)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT&E  Request:  The  preliminary  and  critical  design 
reviews  are  planned.  Fabrication  of  DT&E/IOT&E  airborne  and  ground  equipment  will  commence  for  the  four  FSD  platforms: 
OV-10,  A-10,  CRC-206,  and  TPS-43E.  DT&E/I0T&E  test  planning  will  commence.  Follow-on  Integration  efforts  for  non-IOC 
platforms  will  be  Initiated. 

(4)  (U)  Program  to  Completion:  Fabrication  of  DT&E/IOT&E  equipment  will  be  completed.  Formal  contractor 

qualification  testing.  Class  II  mods  on  test  platforms,  and  DT&E/IOT&E  will  be  conducted  leading  to  a  production  decision 
and  Low  Rate  Initial  Production  (LR1P)  contract  award.  Follow-on  modification  and  Integration  efforts  for  other  platforms 
will  commence  to  Include  the  F-16,  F-15,  E-3A,  F-4  and  other  ground  systems.  Full  production  and  Installation  of  other 
platforms  will  continue.  Major  efforts  will  be  devoted  to  Incorporation  of  new  technology  devices  to  Improve  perform¬ 
ance  and  ease  Integration  Into  various  platforms.  / 

C.  (U)  Major  Milestones: 


Milestones 

Dates 

(1) 

TAF  ROC  321-75 

May  76 

(2) 

Start  System  Design 

Jan  78 

(3) 

Start  ADM 

Mar  79 

(4) 

Complete  ADM 

Aug  80 

(5) 

Start  FSD 

Jan  81 

(6) 

AFSARC  Level  Review 

Jun  82 

(7) 

DSARC  Level  Review 

Jul  82 

(8) 

MAJIC  Study 

Aug-Dec  82 

(9) 

AFSARC  Level  Reviews 

Dec  82/Jan  83 

CIO) 

DSARC  Level  Review 

Mar  83 

(11) 

Report  to  Congress 

Mar  83 

(12) 

Restart  FSD 

Apr  83 

(13) 

Complete  FSD 

3Q  FY86 

(14) 

DT&E/IOT&E  Start 

IQ  FY86 

(15) 

DT&E/IOT&E  End 

3Q  FT 86 
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(16)  Production  Decision  4Q  FY86 

(17)  Start  Low  Rate  Initial  Production  4Q  FY86 

(18)  Initial  Production  Deliveries  2Q  FY87 

(19)  Initial  Operational  Capability  2Q  FY88 
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Budget  Activity: 

Program  Element: 

Test  and  Evaluation  Data 

1.  Development  Test  and  Evaluation  (DT&E) :  The  purpose  of  SEEK  TAIK  la  to  add  Jam  resistant  voice  communication 

capability  to  the  existing  Air  Force  Ultra  High  Frequency  ( UHF)  voice  radios  used  in  Tactical  Air  Operations  by  using 
spread  spectrum  techniques.  In  May  1982,  the  SEQC  TALK  program  was  redirected  to  Include  technical  modifications  recom¬ 
mended  as  a  result  of  the  Anti-Jam  Architecture  Working  Group  (AJAWG)  Study.  This  modifed  version  of  SEEK  TALK  Includes 


The  spread  spectrum  capability  is  obtained  by  employing  a  National  Security  Agency  developed  Anti-Jam  Code  Module 
which  provides  a  direct-sequence  pseudo-random  spread  spectrum  waveform.  The  antenna  nulling  feature  of  SEEK  TALK  Is 
retained  as  an  option  to  the  modified  version  SEEK  TALK. 

(U)  The  SEEK  TALK  program  was  divided  Into  two  phases.  Concept  Validation  and  Full  Scale  Development  (FSD).  The 
Concept  Validation  phase  was  completed  as  a  competitive  program  commencing  with  four  contractors  and  terminating  with 
two  contractors,  Hazeltlne  Corporation,  Greenlawn,  N.Y.,  and  General  Electric  Company,  Utica,  N.Y.  Both  contractors 
built  Advanced  Development  Models  (ADM)  to  be  tested  at  the  Rome  Air  Development  Center  (RADC),  N.Y.,  and  at  Eglln  Air 
Force  Base ,  FL. 

(U)  The  ADM  equipment  was  functionally  but  not  physically  similar  to  proposed  production  units.  Both  contractors' 
ADM  equipment  underwent  detailed  laboratory  performance  verification  and  vulnerability  testing  at  RADC.  Testing  on  tie 
RADC  Newport  Antenna  Range  was  conducted  on  a  pedestal  mounted  A-10.  Concept  Validation  DT&E  flight  tests  were  con¬ 
ducted  at  Eglln  Air  Force  Base  by  the  4930th  Test  Wing,  and  RADC. 

ADM  testing  was  completed  at  Eglln  Air  Force  Base  in  fourth  quarter  FY  81  and  It  validated  the  SEEK  TALK  con¬ 
cept.  A  shortfall  from  ADM  performance  goals  occurred  In  spread  spectrum  modems.  SEEK  TALK  System  Program  Office 
analysla  Indicated  that  performance  objective*  could  be  met  with  design  changes  in  the  correlation  section  of  the 
modems  with  low  risk.  Antenna  null  steering  met  ADM  performance  goalB.  Predictably ,f 

-  J 

ADM  Electromagnetic  Compatibility  (EMC)  testing  was  completed  at  Fort  Campbell,  KY,  In  the  fourth  quarter  FY  81 
to  measure  Interference  effect*  between  SEEK  TALK  and  the  AN/GRC-103  Army  radio  relay  equipment.  £ 
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.  E-3A  Cosite  Interference  testing  was  conducted  on  the  ground  and  In  the  air  at  Tinker  Air  Force  Base,  OK,  In 
the  first  quarter  FY  82  to  measure  the  lntermodulatlon  production  (IMP)  effects  due  to  the  operation  of  multiple  spread 
spectrum  systems  In  the  E-3A  airframe.  £ 

J  Data  from  the  IMP  test,  along  with  data  from  an  E-3A  radio  usage  analysis  were 

evaluated  to  determine  the  optimum  number  of  SEEK  TALK  radio  sets  that  can  be  employed  on  an  B-3A. 

(U)  SEEK  COMM  flight  testing  was  completed  at  Rome  Air  Development  Center  ( RADC)  In  the  fourth  quarter  FY  82  to 
verify  that  performance  of  SEEK  COMM  equipment  In  real  world  conditions  was  consistent  with  laboratory  predictions. 

SEEK  COMM,  a  backup  technology  for  SEEK  TALK  developed  by  Massachusetts  Institue  of  Technology  Lincoln  Laboratory 
employs  Increased  power  and  frequency  hopping  of  a  spread  spectrum  UHF  signal  to  obtain  jam  resistance.  Initial  test 
results  Indicate  the  equipment  performed  as  well  as,  If  not  better  than,  expected  and  obtained  the  expected  levels  of 
jam  resistance.  Final  test  reports  are  expected  in  time  to  support  Air  Force  Systems  Acquisition  Review  Council 
(AFSARC)  and  Defense  Systems  Acquisition  Review  Council  (DSARC)  level  reviews  Dec  82-Jan  83  timeframe. 

2.  (U)  Operational  Teat  and  Evaluation 

a.  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  conducted  an  operational  effectiveness  assessment  of  the 

ADM  equipment  at  Eglln  Air  Force  Base,  Florida,  from  Apfll  to  August  1981.  The  tests  were  conducted  by  an  AFTEC  anti- 

jam  communications  teat  team  consisting  of  AFTEC  and  Tactical  Air  Command  personnel.  The  equipment  was  operated  by 
Air  Force  and  maintained  by  contractor  personnel.  The  equipment's  design  was  functionally  but  not  physically  represen¬ 
tative  of  that  planned  for  production.  The  Master  Timing  Distribution  Segment  which  maintains  and  distributes  system 
time  to  all  SEEK  TALK -equipped  airborne  and  surface  elements  was  not  available  for  the  test.  Only  a  five-element 
adaptive  antenna  system  was  used  on  the  test  aircraft  versus  the  seven-element  system  Intended  for  production.  £ 


b.  The  results  of  the  assessment  are  summarized  In  a  SECRET  report  titled  SEEK  TALK  Advanced  Development  Model 

Terminal  Operational  Effectiveness  Assessment  Test  Report,  published  by  AFTEC  in  February  1982.  The  performance  of  the 
two  contractor's  equipment  revealed  some  technical  limitations  which  could  be  resolved  by  design  changes  while  there 
were  others  which  could  not.  £ 
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J  The  AFTEC  report  recommended  a  study  to  determine  the  amount  of  bandwidth  required. 


J  Testing  of  the  modified  SEEK  TALK  system  Is  planned  for 
fiscal  year  1986  at  Eglln  Air  Force  Base  using  operational  aircraft  and  ground  elements  in  tactical  scenarios. 

3.  Systems  Characteristics.  To  validate  SEEK  TALK  system  technology,  performance  goals  were  established  for  ADM 

testing.  Rome  Air  Development  Center  (RADC)  conducted  the  ADM  test  as  the  responsible  test  organization.  Data  gener¬ 
ated  by  the  ADM  test  was  reduced  by  the  4950th  Test  Wing  at  Urlght-Patterson  Air  Force  Base,  OH,  and  analyzed  by  RADC. 
Reliability,  maintainability,  and  availability  were  not  evaluated  during  ADM  testing  and  the  respective  production 
goals  below  are  for  the  Tactical  Airborne  Segment. 

Characteristic  ADM  Coal  Demonstrated  Production  Coal 

Adaptive  Antenna  Array  Cain 
Spread  Spectrum  Modem  Gain 
Reliability 
Maintainability  (ORG) 

(IOT) 

Availability 


[  ] 

.  [ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

]  [  i 

611  MTBF 
.20  hours 
1.00  hours 

[  ] 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I27431F  (64701F)  (27415F)  (64751F) 

DOD  Mission  Area:  #342  -  TIARA  Capabilities  Developments 

1 .  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

10,278 

8,243 

2387 

Intra-Theater  Imagery 
Transmission  System  (IITS)* 

0 

1,091 

2  394 

Operational  Application  of 
Special  Intelligence  Systems 
(OASIS) 

10,083 

7,052 

2514 

Imagery  Interpretation  (II) 

23 

85 

2516 

Display  and  Control/Storage 
and  Retrieval  (DC/SR) 

52 

15 

2604 

United  States  Air  Forces  In  120 

Europe  Tactical  Air  Intelligence 

System  (UTAIS)  Architecture 

0 

2904 

RDJTF  Support 

0 

0 

2928 

Tactical  Intelligence 
Requirements  -  Europe 

0 

0 

*  $487  thousands  In  FY  82  was  funded  In  PE  64751F  (total  R&D 

to  PE  27431F  beginning  In  FY  83. 


Title:  Tactical  Air  Intelligence  System 
(TAIS)  Actl vltles 


Budget 

Activity:  #4  - 

Tactical  Programs 

Total 

FY  1984 

FY  1985 

Additional 

Est  treated 

Estimate 

Estimate 

To  Completion 

Costs 

l  ,482 

6,514 

Continuing 

N/A 

910 

1  ,000 

1 ,800 

10.188 

0 

0 

0 

40,231 

0 

0 

0 

10,508 

0 

0 

0 

42,967 

0 

0 

0 

2,420 

572 

300 

1,700 

2,572 

0 

5,214 

18,220 

23,434 

s t s  through 

FY  82  Is  $5 

,387  thousands); 

IITS  transferred 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSION  MEED:  The  tactical  forces  are  faced  with  a  critical  deficiency  In 
their  capability  to  rapidly  and  accurately  process.  Interpret,  and  disseminate  Information  from  various  Intelligence 
collection  systems.  The  purpose  of  this  program  Is  to  develop  and  acquire  mobile,  land-based  processing,  Interpretation, 
exploitation  and  dissemination  systems  for  use  by  tactically  deployed  general  purpose  forces. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDTAE  9,066  8,253  7,811  Continuing  N/A 

Procurement  (Other)  6,281  9,316  3,661  15,419  46,047 


(U)  The  Increase  In  RDT&E  funding  In  FY  1982  reflects  additional  funding  within  Project  2394,  OASIS,  to  accelerate 
completion  of  program  tasks.  The  decrease  In  FY  1984  reflects  a  combination  of  the  decision  to  complete  Project  2394, 
OASIS,  within  the  FY  1983  funding,  decreases  in  travel  funds,  a  share  of  congresslonally  directed  undistributed  RDT&E 
reductions,  and  Inflation  adjustments.  The  decrease  in  procurement  funding  In  FY  1982  reflects  the  reprogramming  of 
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Program  Element!  <  27431F  (64701F)  (27415F)  (64751F) 

DOD  Mission  Ares:  #342  -  TIARA  Cspsbllltlss  Developments 


Title:  Tactical  Air  Intelligence  System 
(TAIS)  Activities 

Budget  Activity:  <4  -  Tactical  Programs 


funds,  within  the  Program  Element,  from  Project  2387,  11TS,  to  partially  satisfy  the  requirements  of  the  project  now 
shown  as  Project  2904,  RDJTF  Support.  Decrease  In  FY  1983  reflects  the  partial  deletion  of  funding  for  Project  2316, 
DC/SR,  by  Congress.  Decrease  in  FY  1984  reflects  a  decrease  In  funding  snd  quantities  procured  within  Project  2387, 
IITS.  Total  Estimated  Costs  for  procurement  decreases  as  a  result  of  the  combination  of  the  above  reasons. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  (j  In  thousands) 

Project  FY  1982 

Number  Title  Actual 

Operations  and  Maintenance  (3400) 

2394  Operational  Application  of  Special  3,882 

Intelligence  Systems  (OASIS) 

2514  Imagery  Interpretation  (II)  1,996 

2904  RDJTF  Support  680 

2928  Tactical  Intelligence  0 

Requirements  -  Europe 

Procurement  (Other)  (3080) 

(Ouantlty) 


Total 


FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

gaclMta 

Estlmsts 

Itstlmati 

to  Cmplttlon 

Costs 

6,313 

0 

0 

0 

27,495 

1  ,462 

0 

0 

0 

6,432 

1 ,900 

800 

800 

1,100 

6,480 

0 

0 

1,100 

3,200 

4.300 

Intra-Theater  Imagery 

5,734 

4,516 

1,040 

756 

4,419 

16,465 

Transmission  System  (IITS) 

(24)* 

(26) 

(6) 

(4) 

(25) 

(85)* 

Imagery  Interpretation  (II) 

0 

3,500 

0 

0 

0 

3,500 

Display  and  Control/Storage 
and  Retrieval  (DC/SR) 

720 

0 

0 

0 

0 

6,890 

Tactical  Intelligence 

Requirements  -  Europe 

*  (U)  Includes  nine  (9)  commercial  equivalent 

0  0 

facsimile  transceivers 

0 

for  RDJTF 

7,299 

and  MAC. 

7,609 

14,908 

5.  (U)  RELATED  ACTIVITIES;  The  Tactical  Information  Processing  and  Interpretation  (TIPI)  System,  PE  64701F,  Project 

2514,  Imagery  Interpretation  (II)  and  Project  2516,  Display  and  Control/Storage  snd  Retrieval  (DC/SR),  was  transferred 
to  this  Program  Element  In  FY  1979.  The  TIPI  program  la  providing  mobile  land-based  facilities  only  and  la  complimentary 
to  Navy  programs  which  provide  similar  capabilities  aboard  ships.  The  program  is  managed  by  a  Jointly  manned  Program 
Office.  Each  service  (Army,  Marine  Corps  and  Air  Force)  budgeted  separately  for  production,  but  the  procurements  are 
centrally  managed  by  the  Program  Office.  Technology  developed  within  this  program  will  be  Incorporated  Into  the  Intelli¬ 
gence  Analysis  Center  (IAC)  of  the  Marine  Air  Groupd  Intelligence  System  (MACIS)  under  PE  26626M,  Project  C0062-CC,  with 
procurement  being  managed  by  the  Program  Office.  The  Tactical  Digital  Facsimile  transceiver,  which  Is  to  be  used  in  the 
Intra-Theater  Imagery  Transmission  System  (IITS),  Is  being  developed  for  the  Joint  Tactical  Communications  (TR1  TAC) 
Program  by  the  Navy  under  Program  Element  28020N,  Project  X0  723-CC.  PE  64751F,  Project  2387,  TITS  transferred  to  this 
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Program  Element:  I27431F  (64701F)  (274I5F)  (647S1F)  Title:  Tactical  Air  Intelligence  System _ 

(TAIS)  Activities _ 

DOD  Mission  Area:  #342  -  TIARA  Capabilities  Developments  Budget  Activity:  #4  -  Tactical  Programs 

Program  Element  In  FY  1983.  PE  27415F,  Project  2394,  OASIS  transferred  to  this  Program  Element  In  FY  1982.  RDT&E  funds 
to  develop  the  Air  Force  Enemy  Situation  Correlation  Element  (ENSCE),  a  facility  to  perform  multisource  correlation  and 
provide  near-real-time  targeting  data  and  battlefield  status  lnformctlon  to  tactical  field  commanders  were  transferred 
to  PE  64321F,  Joint  Tactical  Fusion  Program  In  FY  1981. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  management  Is  provided  by  Electronic  Systems  Division,  Hanscom  AFB,  MA,  supported 
by  Rome  Air  Development  Center,  Crifflss  AFB,  NY,  and  Aeronautical  Systems  Division,  Wrlght-Patterson  AFB,  OH.  Contrac¬ 
tors  are:  Litton  Amecon  Corpor  "Ion,  College  Park,  MD  (Tactical  Digital  Facsimile  transceiver  for  TITS);  Martin  Marietta 
Denver,  CO  (OASIS);  Texas  Instruaients ,  Inc.,  Dallas,  TX  (II);  and  Radio  Corporation  of  America,  Burlington,  MA  (RDJTF 
Support).  The  MITRE  Corporation,  Bedford,  MA  (OASIS  and  IITS)  and  General  Electric  Corporation,  Daytona  Beach,  FL 

(II  and  DC/SR)  provide  technical  support  to  the  project  office. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project  2387  -  Intra-Theater  Imagery  Transmission  System  (IITS):  The  IITS  project  will  develop  and  acquire 
facsimile  transceiver  terminals  to  provide  timely,  secure  transmission  of  high  priority  reconnaissance  Imagery  over 
Defense  Communications  System  and  tactical  communications  to  command  and  control  centers,  mission  planners  and  strike 
crews.  Uae  of  these  transceivers  will  greatly  improve  the  delivery  of  time  sensitive  target  imagery  to  the  strike  crews 
and  will  relieve  from  courier  duty,  aircraft,  crews  and  fuel  currently  used  to  distribute  priority  Imagery.  Timely 
Imagery  support  will  enhance  ordnance  and  tactics  selection,  as  well  as  target  orientation  for  the  strike  crews.  Upon 
completion  of  the  Initial  Operational  Test  and  Evaluation  (10T&E),  In  FY  1982,  the  prototype  equipment  was  provided  to 
United  States  Air  Forces  In  Europe  (USAFE)  to  provide  them  an  Interim  Operational  Capability.  USAFE  will  continue  to 
operate  the  system  at  seven  locations  In  Germany  and  the  United  Kingdom  (Ramstein  Air  Base,  GE;  Spangdahlem  Air  Base,  GE; 
Zwelbrucken  Air  Base,  CE;  NATO  Support  Center,  Kalkar,  GE;  Shlersteln,  CE;  Royal  Air  Force  Base  Lakenheath,  UK,  and; 

Royal  Air  Force  Base  Alconbury,  UK),  using  existing  AUTOVON  circuits,  until  these  prototype  terminals  can  be  replaced 
with  production  units.  As  a  result  of  this  hardware's  proven  capability,  one  other  terminal,  originally  located  at 
Ramstein  Air  Base  during  the  IOT&E,  has  been  loaned  to  the  Joint  Chiefs  of  Staff  to  support  the  Strategic  Arms  Reduction 
Talks  In  Ceneva,  Switzerland.  Also  during  FY  1982,  the  design  and  acquisition  of  nine  commercial  equivalent  facsimile 
transceivers  for  the  RDJTF  and  Military  Airlift  Command  (MAC)  to  meet  Immediate  operational  requirements  was  begun. 

These  terminals  are  also  Intended  to  provide  only  an  Interim  Operational  Capability  and  are  programmed  to  be  replaced 
with  the  militarized  and  loglstlcally  supportable  production  units.  In  FY  1983,  the  design  of  the  production  unit  IITS 
terminals  and  the  procurement  of  the  Tactical  Digital  Facsimile  (TDF)  devices  through  the  TRI  TAC  Program  will  begin, 
and  acquisition  of  the  RDJTF  and  MAC  terminals  will  continue.  In  FY  1984,  the  acquisition  and  installation  of  the 
RDJTF  and  MAC  terminals  and  the  production  terminal  design  will  be  completed,  and  the  design  of  transit  cases  for  the 
hardware  will  begin.  Cost  estimates  are  based  on  actual  equipment  costs  and  experience  of  the  Air  Force  Systems  Command 
Program  Office  with  similar  development  programs  and  are  as  of  November  1982. 

B.  (U)  Project  2394  -  Operational  Application  of  Special  Intelligence  Systems  (OASIS):  The  OASIS  project  provides 
evolutionary  Improvements,  In  both  hardware  and  software,  to  the  United  States  Air  Forces  In  Europe's  Tactical  Fusion 
Center  (TFC)  In  the  NATO  Operations  Center  for  the  Allied  Air  Forcei  Antral  Europe.  These  enhancements  are  necessary 
to  correct  serious  deficiencies  In  the  ability  to  provide  the  Commanuer-ln-Chief ,  United  States  Air  Forces  in  Europe 
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(USAFE),  a  complete.  Integrated  air  and  ground  situation  assessment,  based  on  both  North  Atlantic  Treaty  Organization's 
operations  data  and  data  from  United  States  special  intelligence  sources.  This  will  allow  him  to  effect  responsive 
command  and  control  in  his  wartime  role  as  Commander,  Allied  Air  Forces  Central  Europe.  In  FY  1982,  the  installation 
and  checkout  of  the  basic  data  distribution  system  was  completed,  development  of  message  handling  enhancements  continued, 
and  development  of  a  capability  to  receive  data  In  the  TFC  computer  from  the  NATO  Operations  Center  computer  and  a  two- 
way  communications  link  between  the  TFC  and  the  USAFE  Combat  Operations  Intelligence  Center  at  Ramsteln  AB,  CE  were 
'begun.  The  latter  three  tasks  will  be  continued  in  FY  1983.  In  addition,  the  existing  operator  consoles  and  the  closed- 
circuit  TV  System  will  be  converted  to  color  and  two  additional  consoles  will  be  added  to  the  NATO  area.  Completion  of 
these  tasks  will  end  the  project. 

C.  (U)  Project  2514  -  Imagery  Interpretation  (II)  Segment:  The  II  segment  of  the  Tactical  Information  Processing 
and  Interpretation  (TIPI)  system  is  comprised  of  three  shelters  containing  automated  equipment  and  communications  to 
enable  a  photo  Interpreter  to  rapidly  and  accurately  extract  and  disseminate  information  from  tactical  reconnaissance 
imagery.  In  FY  1982,  the  final  Air  Force  II  segments  were  delivered.  Correction  of  residual  discrepancies  will  continue 
through  FY  1983. 

0.  (U)  Project  2516  -  Display  and  Control/Storage  and  Retrieval  (DC/SR)  Segment:  The  DC/SR  segment  of  the  TIPI 

system  is  a  six  shelter  complex  containing  the  automated  equipment  and  analysts*  consoles  necessary  to  enable  Intelligence 
personnel  In  a  Tactical  Air  Control  Center  to  correlate  Intelligence  data  from  all  sources  and  to  perform  Intelligence 
analysis,  threat  assessment,  collection  management  and  target  planning  In  a  timely  manner.  Correction  of  residual 
discrepancies  will  continue  through  FY  1983, 

E.  (U)  Project  2604  -  United  States  Air  Forces  In  Europe  Tactical  Air  Iitelligence  System  (UTAIS)  Architecture: 

This  project,  which  provided  a  functional  system  description  of  the  current  UTAIS  and  the  specification  for  the  malnfiame 
computer  replacement  for  the  USAFE  Combat  Operations  Intelligence  Center,  was  completed  In  early  FY  1982. 

F.  (U)  Project  2904  -  RDJTF  Support:  This  project  provides  for  the  expedited  acquisition  of  a  Deployable  Intelli¬ 
gence  Data  Handling  System  (DID1IS)  for  the  RDJTF.  The  baseline  capability  consists  of  an  Army-developed  AN/TSO-130(V) 
shelterlzed/moblllzed  system  with  a  modified  Korean  Air  Intelligence  System  software  package.  One  unit  with  a  maintenance 
van  was  procured  In  FY  1982  and  delivered  In  early  FY  1983.  Spare  parts  will  also  be  delivered  In  FY  1983.  In  both 

FY  1983  and  FY  1984,  the  contractor  will  continue  hardware  and  software  maintenance  and  tailoring  of  the  software  to  the 
RDJTF  requirements.  The  system  will  then  transition  to  government  maintenance.  This  Is  not  a  new  start  project;  Initial 
RDT&E  funding  In  FY  1984  reflects  compliance  with  revisions  to  AFH  172-1  that  require  development  of  software  to  be  funded 
with  RDT&E  funds.  This  effort  was  previously  funded  solely  with  procurement  and  operations  and  maintenance  funds.  The 
cost  estimates  are  based  on  the  experience  of  the  Air  Force  System  Command  Project  Office  with  similar  development 
programs  and  are  as  of  August  1982. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1084  RDTSE  DESCRIPTIVE  SUMMARY 


Program  Element:  #27595 


POD  Mission  Area: 


#3 60-  Sur 


art  and  Base  Communications 


Title:  Base  Communications-Tactical  Air  forces 
Budget  Activity:  #04  -  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTIKC):  ($  in  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

2941 

Assured  Logistics 
Communications 

0 

0 

480 

990 

2.394 

3,824 

2.  (U)  BRIEF  DESCRIPTION  OF  EI.FHENT  AMD  MISSION  WEED:  Element  provides  base  communication  support  to  Tactical  Air 

Force.  Improvements  are  needed  to  assure  communications  support  for  wartime  logistics  command  and  control. 

(U)  COMPARISON  WITH  FT  190?  DESCRIPTIVE  SUMMARY:  (*  In  Thousands)  N/A 

I 

4.  (U)  OTHER  APPROPRIATION  FUNDS;  ($  in  thousands) 


Total 


FY  1982 

FY  1983 

FY  1084 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

Operationa  and  Maintenance 

0 

0 

300 

1  ,200 

6,500 

8,000 

Funds 

Other  Procurement 

0 

0 

200 

700 

7,500 

8,400 

Funds 


5.  (U)  RELATED  ACTIVITIES:  None 

6.  (U)  WORK  PERFORMED  BY: 

RPT4E  effort  will  be  accomplished  by  Headquarters  Electronic  Systems  Division. 
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Program  Element;  #27595 
DOD  Mission  Areal  #360 


art  and  Base  Communi cations 


Title:  Pase  Communira t i ons-Tac ti col  Air  Forces 

Budget  Activity:  #04  -  Tactical  Programs 


7.  (U)  ASSURE!/  LOGISTICS  COMMUNI  CATIONS  (SINCI.E  PROJECT  LESS  THAN  $10  MILLION  IH  FY  19B4) 

A .  ( U )  Project  Description ; 

Provides  assured  wartime  communications  to  critical  logistics  information/data  for  direct  wartime  combat  sup¬ 
port.  Funds  requirements  determination  and  development  effort  to  provide  assured  communications  for  USAFE, 
PACAF  and  deployed  logistics  activities  by  providing  access  to  alternate  back  up  paths  for  critical  logistics 
communications.  Dollars  provide  for  determining  netvork/APP  communications  requirements  and  providing  user 
terminals  and  access  lines  to  alternate  networks.  Existing  communications  available  for  logistics  have  serious 
documented  wartime  shortfalls.  Without  assured  logistics  communications  to  support  the  command  and  control  of 
critical  logistics  resources,  combat  forces  cannot  be  sustained  in  wartime.  This  is  a  readiness  and  sustain¬ 
ability  initiative. 

B.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  (U)  FT  19B2  Accomplishments:  N/A 

’  I 

(2)  (U)  FY  19BT  Program:  N/A 

(3)  (U)  FT  1 9B4  Planned  Program  and  Basis  for  FY  1 9B4  RDT&E  Request: 

Initiate  RDTAE  effort  to  develop  alternate  wartime  communications  paths  for  critical  logistics 
data  end  information.  Funding  is  to  complete  a  network  design  and  provide  the  information 
c  j8sary  to  obtain  access  to  alternate,  back  up  communicationB  networks  (e.g.  Public  Data  Network). 

(4)  (U)  Prograg  to  Completion: 

Project  will  provide  alternate  wartime  routing  of  critical  loglBtica  support  information  for  combat 
forces  in  Europe,  Pncific  and  other  deployed  locations.  Networks  identified  for  URAi'F  are  Movements 
Information  Network  (HINFT)  and  Public  Data  Networks  (PDN).  Both  networks  selected  ss  s  result  of 
03D/JCS  research  and  were  recommended  in  Defense  Audit  Services  report  on  Wartime  Logistics 
Communications.  Funding  will  develop  similar  efforts  in  PACAF  end  for  deployed  forces. 
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Program  Element:  #27595 

DOD  Mission  Areal"  #560  -  Support  and  Base  Communications 


Title:  Base  Coromunlcatlons-Tacticn]  Air  Forces 
Budget  Activity:  #04  -  Tactical  Programs 


C.  (U)  Major  Milestones: 

EVENT 

Establish  System  Program  Office  at 
Electronic  Systems  Division 

Begin  Theater  and  Theater  to  CONUS  logistics  Communication 
Requirement  Determination  and  Network  Design 

Complete  Theater  and  Theater  to  CONUS  logistics  Communication 
Requirement  Determination  and  Network  Design 

Begin  Network  Development  and 
Integration  in  USAFE/PACAF 


DATE 

3rd  QTR/FY  83 
1st  QTR/FY  84 
3rd  QTR/FY  84 
1st  QTR/FY  85 
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FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element:  #  280 10F 

DOD  Mission  Areal  if 349  Tactical  Communications 


Title:  Joint  Tactical  Communications  (TRI-TAC) 
Budget  Activity:  Tactical  Programs 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  (S  in  thousands) 


Project 

FY  1982 

Number 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

25,851 

2260 

Communications  Nodal  Control  Element 

10,052 

2264 

Digital  Nonsecure  Voice  Terminal 

600 

2266 

Digital  Troposcatter  Terminal 

1  ,500 

2267 

Test 

3,700 

2270 

Support 

3,700 

2804 

Communications  System  Control  Element 

6,299 

2852 

C^  UPGRADES 

- 

Total 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

47,860 

25,794 

8,153 

Continuing 

Not 

Applicable 

18,900 

14,600 

3,200 

2,600 

2,100 

500 

4,900 

3,700 

1,900 

9,200 

5,394 

2,553 

7,400 

- 

- 

4,860 

- 

- 

2.  (U)  BRIEF  PESCRIPTIOW  OF  ELEHEHT  AND  MISSION  HEED:  The  objective  of  this  program  is  the  development  of  secure 

anti-jam  digital  communications  equipment  for  use  in  a  tactical  environment.  Equipment  developments  center  around 
trunking  and  switching  equipment,  system  control  facilities,  local  distribution  equipment,  terminal  devices,  and  inter¬ 
face  equipment.  The  effort  seeks  to  achieve  economy  through  joint  participation  and  centralized  acquisition  of  tactical 
equipment . 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT4B  26,899  52,875  22,661 

FY  1983  decreased  $5H  due  to  a  congressional  adjustment.  FY  1984  increased  by  $4H  due  to  a  USDRSE  Program 
Budget  Decision  (#252R)  to  provide  funds  necessary  to  upgrade  the  Communications  Nodal  Control  Element  for  Army  unique 
requirements .  Projeot  2852,  c3  Upgrades,  funding  has  been  realigned  into  the  appropriate  projects  which  it  supports. 
Change  in  project  2804  in  FY  1983  was  a  result  of  internal  Air  Force  realignment  of  funding  between  projects.  Increase 
in  the  Support  line  in  FY  1983  and  FY  1984  provides  for  the  development  of  ancilliary  equipment  and  logistics  support 
items  which  are  critical  for  the  fielded  TRI-TAC  system. 


(U)  OTHER  APPROPRIATION  FUNDS: 

Procurement  (Other) 

(With  Spares) 

yy  * ^3? 
114,091 

FY  1983 

Esximate 

135,060 

FY  1984 

Estimate 

185,978 

FY  1985 

Estimate 

169,943 

Additional 
to  Completion 
Continuing 

Estimate 

Coats 

Not 

Applicable 
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Program  Element:  #280 10F  Title:  Joint  Tactical  Communications  (TRI-TAC) 

DOD  Mission  Areal #345  Tactical  Communications  Budget  Activity: #4  Tactical  Programs 

5-  (U)  RELATED  ACTIVITIES:  Program  Element  2801QF  is  conducted  by  all  the  Services  under  the  overall  direction  of  the 

office  of  Deputy  Undersecretary  of  Defense,  Command,  Control,  Communications  and  Intelligence,  and  the  guidance 
of  the  TRI-TAC  Office,  Port  Monmouth,  NJ.  It  is  related  to  programs  within  the  Defense  Communications  System  which 
are  more  "strategic  communications"  oriented  and  to  programs  within  National  Security  Agency  for  communications 
security  resources.  The  objective  is  to  ensure  sufficient  coordination  to  prevent  duplication  of  effort  and  to  permit 
standardization  of  interfaces  where  feasible. 

-  6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Systems  Command  manages  the  Air  Force  portion  of  this  program  through  the 

Electronics  Systems  Division,  Hanscom  AFB,  KA,  and  Rome  Air  Development  Center,  Criffiss  AFB,  NT.  Current  contractors 
include:  Martin-Marietta  Corporation,  Orlando,  FL  (TCCF)j  Raytheon,  Sudbury,  MA  (TR0P0);  ECI,  St.  Petersburg,  FL 
Magnavox,  Atronica  General  (DNVT);  Analytical  Systems  Engineering  Corporation,  Burlington,  MA  (Support);  and  MITRE 
Corporation,  Bedford,  MA  (Support). 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 


A.  Project:  2266  Digital  Troposcatter  Terminal.  This  system  will  provide  long  range  wideband  communications  in 
a  tactical  environment.  The  system  entered  production  in  FY  1982,  and  first  deliveries  are  expected  in  FY  1984.  The 
continuing  RAD  effort  is  to  provide  an  anti-jam  capability  for  the  system. 

B.  Project:  2267  Test.  Testing  is  performed  by  the  Joint  Test  Element  at  Ft.  Huachuca,  Arizona.  Testing  in 

FY  82  was  performed  on  the  RDTAE  assets  of  the  TRI-TAC  system  to  verify  interoperability.  Testing  will  continue 
as  the  TRI-TAC  system  evolves.  ' 

C.  Project:  2270  Support.  This  project  covers  the  MITRE  and  basic  required  program  office  support. 

In  addition  this  project  provides  for  TTC/TYC-39  test/support  equipment  and  manuals,  TRI-TAC  system  user's  guide, 
interface  devices,  expansion  of  TTC-42  switch  capability,  system  integration/transition  planning,  interim  Short 
Range  Wideband  Radio,  Initial  Operational  Test  support,  and  support  by  the  Rome  Air  Development  Center. 

Support  will  continue  into  production  and  fielding  of  the  USAF  developed  items  of  the  TRI-TAC  system. 

8.  (U)  PROJECTS  GREATER  THAN  HttOH  IN  FY  1984: 


A.  Project:  2260  Communications  Nodal  Control  Element.  This  element  of  the  TRI-TAC  system  assigns,  monitors, 
controls,  and  manages  resources  at  a  communications  node.  The  hardware  and  software  of  this  system  will  support  the 
family  of  TTC-39  awltohea  being  developed  by  the  U8  Army. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

1.  (U)  FY  1982  Accomplishments:  Development  contract  for  the  Tactical  Communlca  .one  Nodal  Control  Element 
was  awarded  in  Hay,  19^5 •  The  Communications  Nodal  Control  Element  completed  testing  this  fiscal  year.  The  Communications 
Nodal  Control  Element  (one  of  three)  was  delivered  to  the  Joint  Test  Facility  at  Ft.  Huachuca,  AZ  in  January,  1979  to 
begin  Service  testing.  Developmental  testing/operational  testing  of  this  system  began  in  June,  1909,  and  was  completed 
in  October,  1981. 
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Program  Element:  #  200 10 F  Title:  Joint  Tactical  Communlcationa  (TRI-TAC) 

BOD  Mission  Areal #345  Tactical  Communications  Budget  Activity:  ?4,  Tactical  Programs- 

2-  (U)  FY  19B3  Program:  Production  is  scheduled  to  begin  in  July,  1993  with  a  four-year  multiyear  contract. 

3.  (U)  FT  1984  Planned  Program  and  Baals  for  FY  1984  RDTdE  Request;  RDTdE  will  continue  and  will  provide  CNCE 
software  upgrade,  training  simulator,  software  maintenance  facility  and  peculiar  support  equipment.  In  addition 
an  upgrade  will  be  performed  for  the  Army  which  involves  replacing  the  present  processor  and  replacing  the  data 
bus  controller  with  an  communications  interface  controller  (for  high  speed  transfer  of  data  to  other  elements  of  the 
TRI-TAC  system). 


4.  (U)  Program  to  Completion:  First  deliveries  are  expected  in  FY  1985.  The  production  contract  will  continue 
through  FY  1987.  A  follow-on  contract  1s  expected. 

C.  (U)  Major  Milestones: 


Milestones 


DATE 

Contract  Award 

May  1975 

Preliminary  Design  Review  -  Hardware 

Dec  1975 

Preliminary  Design  Review  -  Software 

Aug  1976 

Critical  Design  Review  -  Hardware 

Apr  1977 

Critical  Design  Review  -  Software  Part  I 

'  Aug  1977 

Part  XI 

Jan  1978 

Contractor  Development  Testing 

Sep  1977 

Variant  Development 

Jul  1979 

Software  Delivery 

Jun  1983 

Service  Testing  Began 

Aug  1983 

Service  Testing  Completed 

Oct  1981 

Production  Bogina 

(Dec  1982)  Jul  1983 

-  Dec  1978 

-  Dec  1983 


(tf)  EXPLANATION  OF  MILESTONE  CHANCES 


The  production  of  this  ays tern  slipped  by  about  six  months  due  to  efforts  required  to  correct  deficiencies 
prior  to  production. 
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Test  and  Evaluation 


1.  (U)  Development  Test  and  Evaluation:  The  Joint  Tactical  Communications  (TR1-TAC)  program  is  a  joint  Service  program 
with  each  Service  responsible  for  the  development  of  assigned  equipment-  The  United  States  Air  Force  has  been 
assigned  four  items;  the  Tactical  Communications  Control  Facility  is  a  major  item-  This  report  presents  the  overview. 
Each  Service  and  National  Security  Agency  is  also  responsible  for  the  development,  test  and  evaluation  of  equipments 
tasked  by  the  Department  of  Defense.  Individual  test  plans  including  interface  parameters  are  coordinated  with  the 
TR1-TAC  Office.  Initial  developmental  testing  will  be  conducted  in-plant  by  the  developing  contractor.  Developmental 
Testing  and  Evaluation  will  Include  hardware  integration  testing.  Communications  Security,  integration,  reliability 
and  malntalnablty ,  and  acceptance  testing  of  peripheral  equipment.  Joint  developmental  and  initial  operational 
testing  of  Air  Force  developed  TRI-TAC  equipments  was  initiated  in  June,  1979  by  the  Joint  Test  Organization  at 

Fort  lluachuca,  Arizona.  The  contractor  for  the  Communications  Nodal  Control  Element  of  the  Tactical  Communications 
Control  Facility  is  Hartln-Marletta ,  Orlando,  FL.  The  contractor  chosen  for  the  Communications  System  Control 
Element  is  Systems  &  Applied  Sciences  Corporation,  Rlverdale,  HD.  The  Raytheon  Co.,  Sudbury,  MA  is  the  prime  contractor 
for  the  Digital  Troposcatter  Terminal.  The  contractors  for  the  Digital  Nonsecure  Voice  Terminal  are  Magnavox  and 
E-Systems.  All  developmental  testing  has  been  completed  the  troposcatter  system  is  presently  in  production  and  the 
Digital  Nonsecure  Voice  Terminal  and  Communications  Nodot  Control  Element  will  enter  production  in  November  1982  and 
April  1983  respectively. 

2.  (U)  Operational  Test  and  Evaluation:  TRI-TAC  test  and  evaluation  is  being  conducted  as  a  multiservice  combined 
development  test  and  evaluation/initial  operational  teat  and  evaluation  program.  The  acquisition  service/agency 

has  overall  responsibility  for  operational  test  and  evaluation  of  each  of  the  TRI-TAC  equipments.  Full-scale  engineering 
development  models  of  each  TRI-TAC  equipment  arc  operated  and  maintained  by  Army,  Navy,  Marine  Corps,  and  Air  Force 
personnel  during  initial  operational  testing.  These  personnel  are  selected  from  the  using  commands  and  agencies  on 
the  basis  of  specialty  codes  expected  to  be  used  during  operational  equipment  deployment.  Testing  will  be  conducted 
primarily  at  Fort  lluachuca,  Arizona,  with  some  Interface  testing  planned  at  the  Naval  facility  in  San  Diego,  California. 

(U)  The  Air  Force  Test  and  Evaluation  Center  lias  operational  test  and  evaluation  responsibility  for  the  Digital 
Nonsecure  Voice  Terminal,  Digital  Troposcatter  Radio  Terminal  (AN/TRC-170),  and  the  Tactical  Communications  Control 
Facility.  The  Tactical  Communications  Control  Facility  comprises  the  Communications  Nodal  Control  Element  and  the 
Communications  System  Control  Element. 

(U)  The  Short  Range  Wideband  Radio(SRWBR)  development  effort  has  not  been  funded.  ESD  is  evaluating  commercial 
microwave  radios  as  an  interim  solution.  SRWBR  test  planning  has  been  deferred  until  further  evaluation  is  conducted 
on  the  commercial  system. 

(U)  The  Digital  Nonsecure  Voice  Terminal  full-scale  development  contract  awards  were  made  in  July  1980  to 
Goneral  Atronlcs  Corporation  (Magnavox)  and  E-Systems,  Incorporated.  Joint  developmental/operational  testing  was 
conducted  during  for  the  period  November,  1981  through  January,  1982.  initial  operational  test  planning  was  coordinated 
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Budget  Activity  Tactical  Programs,  #4 

Program  Element  I28010F,  Joint  Tactical  Communications  (TRl-TAC) 
Test  and  Evaluation 


with  the  United  States  Army  Operational  Test  and  Evaluation  Agency,  United  States  Naval  Operational  Test  and  Evaluation 
Force  United  States  Marine  Corps  Operational  Test  and  Evaluation  Activity,  National  Security  Agency,  Defense 
Communications  Agency,  and  United  States  Air  Force  using  and  supporting  commands.  Production  contract  Is  scheduled 
for  November  1982. 

(U)  The  Initial  Operational  Testing  and  Evaluation  of  the  AN/TRC-170  was  completed  in  October,  1980, 
and  the  Air  Force  Test  and  Evaluation  Center  report  TRl-TAC  AN/TRC-170  (  )(V)  Tropo  10T&E  Report  was  dated 
December  1980.  The  Air  Force  Test  and  Evaluation  Center  recommended  a  favorable  production  decision  provided  that 
minor  discrepancies  are  corrected  to  Improve  reliability  and  antenna  mobility,  and  that  Instrumentation  be  Incorporated 
Into  the  development  models  and  the  system  be  retested  before  delivery  of  production  equipment  to  the  field.  The  pro¬ 
duction  contract  was  awarded  in  April  1982. 

(U)  The  Communications  Nodal  Control  Element  Initial  operational  test  plan  was  coordinated  with  all 
service  test  agencies,  the  National  Security  Agency,  the  Defense  Communications  Agency,  and  the  Air  Force  using  and 
supporting  commands.  Joint  developmental/operatlonal  testing  began  In  June,  1980,  and  was  completed  October,  1981. 

Air  Force  Test  and  Evaluation  report  Is  dated  January,  1982.  Following  testing,  several  hundred  deficiencies  were 
Identified,  and  a  program  was  begun  to  correct  the  deficiencies.  A  Special  Program  Review  was  held  In  October  1982 
In  which  ten  deficiencies  were  Identified  as  still  remaining  open.  During  this  meeting,  a  plan  was  presented  and 
accepted  to  correct  all  remaining  deficiencies  concurrent  with  production.  -  An  Army  In  progress  review  Is  scheduled 
for  January  1983  with  a  production  decision  to  follow.  Contract  award  Is  scheduled  for  April  1983. 

(U)  The  Communications  System  Control  Element  contract  award  for  full-scale  development  was  In  February  1982, 
but  the  formal  IOT&E  planning  has  not  been  accomplished  pending  OSD  decision  regarding  lead  Service  responsibility. 
Initial  plans  calx  for  an  integrated  test  at  Ft  Huachuca,  Arizona  with  the  other  Items  of  TRl-TAC  equipment  In  the 
early  1975  time  frame. 

(U)  The  United  States  Army  Operational  Test  and  Evaluation  Agency  has  operational  test  and  evaluation  responsi¬ 
bility  for  the  AN/TYC-39  message  switch,  AN/TTC-39  circuit  switch,  digital  group  multiplexer,  mobile  subscriber 
equipment,  mobile  record  traffic  terminal,  and  net  radio  Interface.  Air  Force  Test  and  Evaluation  Center  is  partici¬ 
pating  In  testing  and  test  planning  for  those  TRl-TAC  equipment  items  which  are  programmed  to  enter  the  Air  Force 
Inventory.  There  was  no  Air  Force  participation  planned  for  the  Net  Radio  Interface  or  Mobile  Subscriber  Equipment 
initial  operational  teatlng. 

(U)  Four  AN/TYC-39  message  switches  were  tested  from  February,  1979,  through  May,  1980.  During  the  test, 
the  AN/TYC-39  showed  the  potential  to  provide  a  significant  Improvement  In  message  throughput,  decreased  operator 
workload,  and  message  traffic  accounting.  Defense  Systems  Acquisition  Review  Council  milestone  III  was  In  March, 

1989,  and  recommended  production  of  the  AN/TYC-39.  The  Air  Force  Test  and  Evaluation  Center  report  was  dated  October, 
1979.  Production  contract  was  awarded  In  September,  1980.  (CTE  Sylvanla). 
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Budget  Activity  Tactical  Programs,  #4 

Program  Element  #28010,  Joint  Tactical  Communications  (TRI-TAC) 


Test  and  Evaluation 


(U)  Four  AN/TTC-39  circuit  switches  were  tested  from  13  November,  1979,  to  20  May,  1980.  Although 
deficiencies  were  discovered,  the  duly,  1980,  Defense  Systems  Acquisition  Review  Council  milestone  111  recommended 
production.  Because  the  software  tested  In  the  AN/TTC-39  was  not  the  software  to  be  procured,  additional  testing  was 
planned  from  November,  1980,  to  February,  1982,  to  test  the  operational  software.  The  Air  Force  Test  and  Evaluation 
Center  report  Is  dated  August,  1980.  Production  contract  was  awarded  in  September,  1980.  (GTE  Sylvania). 


(U)  Digital  Croup  Multiplex  equipment  Is  currently  being  tested  as  integral  parts  of  other  Individual  TRI-TAC 
equipments.  In  addition,  a  separate  Digital  Croup  Multiplex  Initial  Operational  Test  was  conducted  by  the  Array  and 
the  Marine  Corps  from  September  through  November  1980.  Those  elements  of  the  Digital  Croup  Multiplex  family  planned 
for  Air  Force  use  showed  a  potential  to  be  operationally  effective;  however,  their  operational  suitability  was 
deficient.  The  production  decision  was  In  July  1981.  The  Air  Force  Test  and  Evaluation  Center  report  TRI-TAC 
Digital  Croup  Multiplex  (PCM)  IOT&E  Air  Force  Evaluation  Report  was  dated  May  1981.  Production  contract  was  awarded 
In  March  1982. 


(U)  The  National  Security  Agency  has  test  and  evaluation  responsibility  for  all  communications  security  Items 
being  procured  In  the  TRI-TAC  programs.  Except  for  the  communications  security  equipment  associated  with  the  Advanced 
Narrowband  Voice  terminal,  separate  periods  of  initial  operational  testing  and  evaluation  are  not  planned.  The 
communications  security  equipment  items  are  being  tested  in  conjunction  with  lntraoperablllty,  Interoperability, 
and  communications  security  tests  conducted  during  lnit/tal  operational  testing  and  evaluation  of  the  parent  equipment 
(e-g.,  AN/TTC-39,  Nodal  Control,  Advanced  Narrowband  Digital  Voice  Terminal,  etc.). 


(U)  The  United  States  Marine  Corps  Operational  Test  and  Evaluation  Activity  lias  operational  test  and  evaluation 
responsibility  for  the  Unit  Level  Switch  program.  The  Unit  Level  Switch  comprises  three  equipment  Items:  an  AN/TTC-42 
Unit  Level  Circuit  Switch,  an  SB-3865  switchboard,  and  an  AN/CTC-7  Unit  Level  Message  Switch.  There  are  no  Air 
Force  plans  to  procure  the  AN/CYC-7.  The  AN/TTC-42  and  SB-3865  will  be  simultaneously  tested  at  the  Fort  Huachuca 
test  bed.  The  Air  Force  Test  and  Evaluation  Center  la  participating  In  Initial  operational  test  plan  development 
with  the  Marine  Corps  Testing  Agency,  and  Initial  Operational  Test  &  Evaluation  Is  currently  scheduled  for 
February  1982  through  November  1983,  A  production  decision  Is  scheduled  for  June,  1983. 


(U)  The  Tactical  Digital  Facsimile  laltlal  operational  testing  and  evaluation  was  conducted  from  April,  1981, 
through  July,  1981  with  the  Air  Force  Test  and  Evaluation  Center  participating  In  the  testing  at  Ft  Huachuca,  AZ. 
Test  results  Indicated  that  operational  performance  was  not  satisfactory,  and  reliability,  maintainability, 
and  availability  still  require  Improvement.  This  program  Is  being  restructured  by  the  Navy. 


(U)  The  Advanced  Narrowband  Digital  Voice  Terminal  la  In  the  full  scale  engineering  development  phase. 

The  Air  Force  Test  and  Evaluation  Center  will  participate  In  operational  test  plan  development  with  the  United  States 
Naval  Operational  Test  and  Evaluation  Force.  Initial  operational  testing  and  evaluation  Is  scheduled  from  November, 
1983  through  April,  1984.  Initial  operational  testing  and  evaluation  of  the  communications  security  equipment 
associated  with  the  Advanced  Naroowband  Digital  Voice  Terminal  Is  scheduled,  from  August  1982  to  May  1983.  A  produc¬ 
tion  decision  Is  scheduled  for  July,  1984.  _np  „ 
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FY  1984  RDTAB  DESCRIPTIVE  SUMMARY 


Program  Element:  I35887F  Title:  Electronic  Combat  Intelligence  Support 


DOD  Mission  Area:  374,  tfciltlmlsslon.  Technology  A  Support  Budget  Activity:  4,  Tactical  Programs 


1.  (U) 

RESOURCES 

(PROJECT  LISTING) 

($  in  thousands): 

Project 

Number 

ILls 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Total  for 

Program  Element 

0 

2623 

1840 

1955 

CONT 

N/A 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  A  MISSION  NEED:  Electronic  Combat  (EC)  Intelligence  Support  RDTAE  funds  support  the 

development  of  the  Electronic  Warfare  (EW)  Support  Data  Base  and  the  Threat  Simulator  Validation  (SIMVAL)  program.  This 
is  a  high  priority  USAF  project  that  was  previously  funded  by  PE  64735F.  \ 


j  The  SIMVAL  program  ensures  that  threat  simulators  under  development  are  accurate  replicas  of  threat 
emitters.  Threat  simulators  are  employed  to  evaluate  the  effectiveness  of  warning  receiver  and  countermeasures  systems. 
In  addition,  it  provides  a  realistic  threat  environment  during  MAJCOM  and  interservice  exercises.  Without  this  program, 
electronic  combat  equipment  development  and  aircrew  trailing  would  be  severely  degraded. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


FY  1983 

FY  1984 

FY  1982 

Estimate 

Estimate 

RDT&F 

1400 

2700 

1900 

4.  CO)  OTHER  APPROPRIATION  FUNDS: 

Total 

FY  1985  Additional  Estimated 
Estimate  to  Completion  Costs _ 

2100  CONT  N/A 


Procurement  (Other)  304  291  282  372  CONT  N/A 

5  RELATED  ACTIVITIES:  This  program  supports  all  Electronic  Combat  Intelligence  subjects.  It  interfaces  with  PE 

28021F,  Electronic  Combat  Support  in  the  development  of  the[ 

Program  element  includes  SIMVAL,  EW  Data  Base,  C^CM  Data  Base  and  a  classified  program. 
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Program  Element:  # 35887 F  Title:  Electronic  Combat  Intelligence  Support 

DOD  Mission  Area:  37*1.  Multimission.  Technology  4  Support  Budget  Activity:  4,  Tactical  Programs _ 

8.  (U)  Work  Performed  by:  The  Foreign  Technology  Division  (FTD)  at  Wrlght-Patterson  AFB,  Ohio  is  responsible  for  EW 
Data  Base  development  using  in-house  and  contract  resources.  Current  Electronic  Warfare  Integrated  Reprogramming  (EWIR) 
Data  Base  development  is  being  accomplished  by  Planning  Research  Corporation  (PRC)  field  office  at  Dayton,  Ohio.  FTD  is 
also  responsible  for  the  threat  simulator  validation  program  for  new  simulators  under  development.  This  work  is  currently 
accomplished  by  Applications  Research  Corporation  (ARC),  Dayton,  Ohio. 

7.  (U)  Electronic  Combat  Intelligence  Support  (SINGLE  PROJECT  LESS  THAN  tip  MILLION  IN  FT  1984): 

A.  Pro.lect  Description:  The  USAF  has  a  current [ 


J  The  Threat  Simulator  Validation  Program  insures  that  the  threat  system  simulators  provide 
signal  characteristics  comparable  to  the  enemy  threat.  This  Is  accomplished  using  the  most  current  intelligence 
(Intelligence  Data  Input  Package)  with  the  simulator  under  design.  Fielded  threat  simulators  are  used  in  Joint  service 
exercises  (Red  Flag,  Green  Flag,  Team  Spirit),  0T4E  and  DT&E  programs.  In  addition,  the  Air  Force  Electronic  Warfare 
Evaluation  Simulator  (AFEWES)  has  software  simulations  which  are  used  for  tests  and  evaluation  which  require  valid  simula¬ 
tions. 


B.  (u)  Program  Accomplishments  and  Future  Programs: 

(1)  FT  1982  Accomplishments:  £ 

J 

(2)  FT  1983  Program:  Twenty  simulators  are  scheduled  for  validation  this  year,  f 


....  .  ....  J  EW 

Data  Base  funds  will  provide  for  data  base  management  system  development  to  insure  all  sub-files  within  the  EW  Data  Base 
are  compatible. 
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Program  Element:  #35887F  Title:  Electronic  Combat  Intelligence  Support 
DOD  Mission  Area:  374,  Multimission.  Technology  4  Support  Budget  Activity:  A,  Tactical  Programs  _ _ 

(3)  FY  1984  Planned  Program  and  Basis  for  FT  1984  RDT4E  Request:  Programmed  funds  will  continue  to  develop 
the  EW  Data  Base  files  and  work  towards  communications  capability  for  daily  update  of  data  elements.  The  following  threat 
radar  simulators  are  scheduled  for  validation,  p 


] 


(4)  Program  to  Completion:  Continue  the  development  of  the  EH  Data  Base  to  lncludeT 

land  the  automation  of  the  Intelligence  Data  Input  Package  (ID1P)  production 
process  at  FTD.  Continue  to  validate  new  simulators  as  they  are  acquired.  Current  rate  is  6-10  per  year. 


C.  (U)  Ha.lor  Milestones:  Not  applicable. 


/ 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #41115F _ _ 

000  Mission  Area:  #228  -  Intratheater  Airlift 


Title:  C-130  Airlift  Squadrons 

Budget  Activity:  #  4  -  Tactical  Programs 


1.  (0)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title  Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FCR  PROGRAM  ELFMENT  14,944 

688 

465 

24,897 

2811 

STOL  Performance  improvements  13,400 

22,400 

2964 

Modular  Aerial  Spray  System 

688 

488 

2965 

Air  Droppable  Airfield  Lighting 

465 

465 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  utility  and  flexibility  of  military  forces  are 
telated  directly  to  their  strategic  and  tactical  mobility.  C-130  forces  provide  delivery  of  combat  forces 
directly  into  an  objective  area  both  during  and  subsequent  to  the  assault  phase  of  an  operation.  They 
rapidly  deliver  sustaining  supplies  and  equipment  by  either  airlanding  and  offloading  ot  by  other  delivery 
modes  such  as  airdrop  or  LAPES  (Low  Altitude  Parachute  Extraction  System).  RDTfcE  of  incremental  product 
improvement  to  those  C-130  aircraft  engaged  in  missions  other  than  tactical  airlift  is  also  provided  in  this 
program  element. 

3.  (U)  COMPARISION  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&E  14,944  688  486  25,118 

51.  544(4  was  not  obligated  during  FY  1982  for  STOL  Performance  Improvements.  This  amount  Is  being  applied 
to  FY  1982  program  charges.  Any  remaining  funds  will  be  used  for  demodification. 

5200K  In  FY  1983  for  Modular  Aerial  Spray  was  reprogrammed  as  a  funding  solution  for  Liquid  Cooling  Vest/HAVE  FLASH 
S23K  in  FY  1984  for  Air  Droppable  Airfield  Lighting  was  removed  due  to  inflation  adjustment 
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Program  Element:  #  41115F _  Title:  C-130  Airlift  Squadrons 

000  Mission  Atea:  >228  -  Intratheater  Airlift  Budget  Activity:  I  4  -  Tactical  Programs 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 


FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

Procurement  (Base  Maint  and 
Support  Equip)  (PE  I41115F) 
(Quantity) 

1,600 

(2,524) 

1600 

(2,529) 

5.  (U)  RELATED  ACTIVITIES:  Aircraft  procurement  funds  for  long  lead  materials  have  been  included  in  the  FY  1982 
amended  budget  for  a  follow-on  progran  identified  as  MC-130H,  PE  I27241F.  The  MC-130H  program  provides  for  twelve 
aircraft  to  satisfy  recently  revealed  shortfalls  in  the  size  and  capability  of  our  special  operations  force.  NASA 
is  providing  technical  assistance  to  determine  if  the  air  flow  pattern  surrounding  the  C-130  aircraft  is  suitable 
for  the  aerial  spray  mission. 

6.  (u)  WORK  PERFORMED  BY:  Air  Force  Systems  Command's  Aeronautical  Systems  Division,  Wr ight-Pattetson  Ait  Force 
Base,  Ohio  is  responsible  for  the  management  of  the  STOL  improvement  program.  Principal  contractors  are:  Lockheed- 
Geotgia  Company,  Marietta,  Georgia;  International  Business  Machines,  Federal  Systems  Division,  CViego,  New  York;  and 
Texas  Instrrments,  Incorporated,  Dallas,  Texas.  Warner  Robins  Air  Logistics  Center  (WRAIjC)  is  responsible  for  t to 
management  of  the  aerial  spray  program.  The  aerodynamic  feasibility  study  will  be  done  under  contract  by  Lockheed 
Georgia  Company  with  assistance  from  NASA  and  the  (AS.  Park  Service.  It  is  anticipated  that  hardware  design  will  also 
be  accomplished  by  Lockheed  under  co.;(  act  to  WRALC.  The  tactical  airfield  lighting  system  effort  will  be  managed 

by  the  Productivity,  Reliability,  r  rbility,  and  Maintainability  (PRAM)  office  of  Aeronautical  Systems  Division. 

7.  (U)  C-130  AIRLIFT  SQUADRONS  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984) 

A.  (U)  Project  Description:  Present  and  future  tactical  airlift  operations  requite  operations  into  austere 
ateaa,  To  conduct  operations  in  these  austere  areas  MAC  canbat  control  teams  (CCTs)  must  exercise  terminal  control 
and  provide  reliable  and  effective  aids  for  acquisition  of  Landing  Zones,  Drop  Zones  and  Extraction  Zones  during 
ccmbat  airlift  missions.  Project  will  provide  necessary  design  and  engineering  work  in  order  to  rtevelop/ptocute 
an  electroluninescent  lighting  system  suitable  for  CCT  use. 
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Program  Element:  I  4111SF _  Title:  C-130  Airlift  Squadrons 

DU)  Mission  Area:  K228  -  Intratheater  Airlift  Budget  Activity:  14  -  Tactical  Ptoqtams 

ft.  (U)  PtoqL am  Acccmpl islments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  flight  test  program  on  the  STOL  aitcraft  was  successfully 
completed  in  FY  4 /Si  Data  reduction  and  final  test  report  due  in  FY  2/83. 

(2)  (U)  FY  1983  Program:  Design  and  build  a  portable  modular  aerial  spray  unit  that  will  fit  in  a  C-130 
aitcraft.  Conduct  a  very  limited  flight  test  to  verify  the  ability  of  the  C-130  to  act  as  a  spray  platfoim  using 
this  modular  equipment. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  fot  FY  1984  RDT&E  Request:  The  FY  1984  program  will  design 
the  packaging  and  accomplish  pre-production  engineering  for  electroluninescent  (EL)  lighting  systems  currently 
undergoing  development  testing.  The  lights  are  brighter,  lighter,  and  easier  to  handle  than  current  tactical 
airfield  lighting  equipment  and  will  lead  to  safer  night  tactical  airlift  operations.  Project  will  significantly 
increase  Combat  Control  Team  capabilities  and  overall  mission  effectiveness.  Project  will  procute  lights  and  place 
than  in  the  operational  inventory.  This  is  a  new  start. 

(4)  (U)  Ptoqtam  to  Completion:  Not  Applicable. 

C.  (U)  Major  Milestones:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  S10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I41118F 

DOD  Mission  Area:  *26f  -  Airlift 

1 .  (U)  RESOURCES  (PROJECT  LISTING) :  ($  In  thousands) 


Title:  C-141  Squadrons _ 

Budget  Activity:  14  -  Tactical  Programs 


Project 

Number  Title 


PY  198i  PY  1983  PY  1984 

Actual  Estimate  Estimate 


PY  1985  Additional 

Estimate  to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROGRAM  ELEMENT*  0 

2854  C-S/C-141  AERIAL  REFUELING  PART 

TASK  TRAINER  (ARPTT) 

*C-5  funding  for  ARPTT  is  contained  In  PE  41119P. 


0  3,194  1,363  271 

0  3,194  1,363  271 


4,828 

4,828 


2.  (U)  BRIEP  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED:  The  C-141  provides  rapid  worldwide  airlift  of  personnel  and 

supplies  In  support  of  DOD  and  national  missions.  Tanker  support  for  training  Is  limited  and  the  Military  Airlift  Command 
does  not  have  aircrew  training  devices  for  air  refueling  qualification  and  continuation  training  of  the  airlift  pilot 
force.  The  air  refueling  part  task  trainer  will  ensure  that  the  airlift  force  remains  fully  ready  to  perform  Its  mission. 


3.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT6E 

Procurement 


0  1,282  1,948 

1,500 


1,720  4,959 

19,800  21,300 


Increase  In  PY  1984  RDT&E  and  decrease  In  procurement  Is  due  to  reprogramming  of  ARPTT  funds  from  production  to  RDT6E  to 
support  field  of  view  requirements  In  prototype  development.  These  funds  were  programmed  for  long  lead  Items  to  support 
this  procurement.  Long  lead  funds  are  no  longer  required.  The  decrease  In  FY  3  Is  due  to  a  reduction  by  the  Dec  82 
Senate/House  Appropriation  Conference  on  the  PY  83  Defease  Appropriation  Bill.  The  decrease  In  the  total  program  la  due 
to  revised  Inflation  Indices  and  other  Congressional  actions. 

4.  (II)  OTHER  APPROPRIATION  FUNDS:  (8  in  thousands) 


Total 

PY  1982  FT  1983 

PY  1984  FT  1985 

Additional 

Estimated 

Actual  Estimate 

Estimate  Estimate 

to  Completion 

Cost 

2854 

Procurement  (Aircraft)  3010  (Program  Element  4U18F) 

19.3 

19.3 

(Quantity) 

3 

3 

2855 

Procurement  (Aircraft)  (Program  Element  #41119F) 

19.9 

19.9 

(Quantity) 

3 

3 

Military  Construction  3300  (Program  Element  #41896r) 

2.8 

4.1 

6.9 

(Quantity) 

2 

4 

6 
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Program  Element :  I61118F 

DOD  Hiaalon  Areal  #261  -  Airlift 


Title:  C-161  Squadrons _ 

Budge t  Activity:  14  -  Tactical  Programa 


5.  (0)  RELATED  ACTIVITIES:  Coat  for  thla  development  and  procurement  la  ahared  with  PE  61119,  C-5  Squadrons. 

6.  (U)  WORK  PERFORMED  BY:  The  dealgn  and  development  will  be  managed  by  the  Aeronautical  Syatema  Division  of  Air  Force 
Syatema  Command.  The  contractor  haa  not  been  aelected. 

7.  (0)  C-161  SQUADRONS  (SIHCLE  PROJECT  LESS  THAW  $10  MILLION  IN  FT  1986) 

A.  (U)  Project  Deacrlptlon:  Uae  of  aircraft  for  Military  Airlift  Coamand  (MAC)  C-5  and  C-161  pilot  air  refueling 
(AR)  training  la  expensive  and  requires  dedicated  support  by  the  Strategic  Air  Command  tanker  force.  Tanker  support  for 
training  la  limited,  and  MAC  doea  not  have  aircrew  training  devices  for  AR  qualification  and  continuation  training  of  the 
airlift  pilot  force.  Even  If  C-S  and  C-161  flight  simulators  were  adequately  equipped,  there  la  Insufficient  machine 
time  available  to  satisfy  AR  training  requirements.  Thla  project  will  provide  a  synthetic  training  device  that  provides 
the  fundamental  visual,  audio,  flight  control,  and  buffet  cues  necessary  for  realistic  AR  training.  It  uses  a  common 
cockpit  for  both  the  C-S  and  C-161  and  will  allow  simulated  air  refueling  with  both  KC-135  and  KC-10  tankers.  A  total 

of  seven  (prototype  and  six  production)  trainers  will  be  procured.  This  project  la  Jointly  funded  with  the  C-S  program. 

B.  (0)  Project  Accomplishments  and  Future  Efforts: 

(1)  (U)  FT  1982  Accomplishments:  A  draft  Request-Por-Proposal  (RFP)  was  released  to  Industry  for  comment. 

These  comments  were  Incorporated  Into  the  specification,  model  contract,  and' other  contractual  documents,  and  the  final 
RFP  was  prepared  for  release  to  Industry. 

(2)  (D)  FT  1983  Program:  Potential  bidders  will  submit  proposals  on  which  to  base  source  selection  activities. 
Since  the  government  la  attempting  to  minimize  risk  and  development  by  procuring  components  which  are  essentially  off-the- 
shelf,  each  vendor  will  be  required  to  provide  a  limited  demonstration  of  his  proposed  vlsusl  system  as  part  of  the 
selection  process.  The  contract  will  be  awarded  and  contractor  preliminary  design  activities  Initiated. 

(3)  (U)  FT  1984  Planned  Program!  A  mockup  conference  will  be  held  to  evaluate  general  arrangement  and  Installa¬ 
tion  of  equipment,  seat  excursion  limits,  location  of  the  pilot  and  copilot  eyepolnts,  and  the  Interchangeability  of  the 
windscreen  for  both  the  C-5  and  C-161  aircraft  (a  generic  cockpit  will  be  used  to  satisfy  requirements  for  both  aircraft). 
Both  the  Preliminary  Dealgn  and  Critical  Design  Reviews  will  ba  conducted.  At  these  reviews,  the  contractor's  design  for 
the  student  station.  Instructor  station,  visual  Image  generation  and  display,  computational  system,  and  software  architec¬ 
ture  firmware,  hla  data  development,  and  approach  to  logistic  supportablllty  will  be  assessed.  Hardware  and  software 
Integration  will  begin  upon  successful  completion  of  these  reviews. 

(4)  (U)  Program  to  Completion:  The  prototype  trainer  will  be  fully  Integrated  and  ready  for  government  ln-plant 
qualification  test  In  early  FT  1983,  at  which  time  the  production  option  for  six  additional  tralnere  will  be  exercleed. 
Delivery  on  elte  and  acceptance  testing  will  occur  In  the  third  quarter  FT  86.  All  units  will  be  delivered  and  ready 

for  training  by  the  end  of  FY  1987. 
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Program  Element :  #41118? 

DOD  Mission  Areal  #2<>1  -  Airlift 


Title:  C-141  Squadrons _ 

Budget  Activity:  #4  -  Tactical  Programs 


C.  (U)  Major  Milestones: 

Milestones  Pstn* 


Felease  Request  for  Proposal 

22  Oct  82 

Contract  Award 

4th  qtr  FY  83 

Preliminary  Design  Review 

3rd  qtr  FT  84 

Critical  Design  Review 

4th  qtr  FY  84 

Hardware/Software  Integration 

4th  qtr  FY  84  -  2nd  qtr  FY  85 

Exercise  Production  Option 

3rd  qtr  FY  85 

Qualification  Testing 

3rd  qtr  FY  85  -  4th  qtr  FY  86 

Delivery  on  Site 

3rd  qtr  FY  86 

Acceptance  Testing 

4th  qtr  FY  86 

Prototype  Ready-for-Tralnlng  (OFT) 

4th  qtr  FY  86 

Production  Unit  #6  RFT 

1st  qtr  FY  88 

735  11X  4rii 
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FT  1964  RDTAB  DESCRIPTIVE  3UMMART 


Progran  Element:  #41 11 9F _  Titles  C-5  Wing  Modification _ 

DOD  Mission  Areal  #261  -  Airlift,  Budget  Activity:  #4,  Tactical  Programs 


1.  (0) 

RESOURCES  (BUDGET  LISTIMG):  (1  IH  THOUSAHDS ) 

Project 

Munber 

FT  1982 

Title  Actual 

FT  1983 

Eat  lasts 

FT  1984 
Estimate 

FT  1985 
Estimate 

Additional 

To  Coapletion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  BLB1EHT  9,000 

7,577 

4,774 

1.363 

271 

168,685 

41 OA 

C-5A  Ming  Modification  9,000* 

Progran 

6,300 

1,500 

0 

0 

162,500 

2854 

C-5/C-141  Part  Task  0 

1.277 

3,274 

1,363 

271 

6.185 

Trainer** 


•6.5M  reprogramming  reduction  (115-5H  to  19 -OH) . 

**The  C-5/C-141  Part  Task  Trainer  prog ran  Is  described  in  the  Descriptive  Sunnary  for  PB  41 1 18F,  C— 1 41  Airlift  Squadrons. 

2.  (U)  BRIEF  PESCBimOH  OP  ELEMEHT  AMD  MISS10M  MEED:  The  C-5A  provides  rapid  worldwide  airlift  of  personnel  and 
supplies  In  support  of  DOD  and  national  nlsslons.  It  represents  the  only  aircraft  in  the  strategic  nobility  force 
capable  of  airlifting  large  "outelse"  cargo.  The  C-5A  Ming  Modification  Progran  will  insure  the  future  availability 
of  the  C-5A  force  by  providing  a  wing  life  coapatlble  with  the  renaining  life  of  the  non-wing  structure  of  the  air¬ 
craft.  Except  for  the  wing  box  etructure,  the  77  renaining  C-5A  aircraft  will  exceed  the  original  30,000  hour 
longevity  goal.  A  nodlfioation  is  necessary  to  extend  the  aircraft  service  beyond  the  current  7100  hour  safe  life 
Unit.  This  progran  la  a  continuation  of  SOR  Ho.  214  dated  23  March  1964* 

3.  (U)  COMPARISOH  WITH  W  1963  DESCRIPTIVE  SUMMARY i  (1  II  TKOUSAKPS) 

RDTdB  15,541  6,795  1,549  0.0  0.0  170,620 

Procurement  186,500  190,200  239,100  0.0  0.0  865,300 

(a)  115-5M  of  FT  82  RDTAE  in  FI  83  President's  Budget  reduced  to  19. OM  due  to  progran  coat  reduction;  no  progran 

changes  resulted  from  reduced  costs. 

(D)  Increase  in  Proourenent  (3010)  in  FT  84  iron  1239 -IN  to  1246. IN  due  to  progran  share  of  Independent  Research 
end  development  (IRAP)  costa. 
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Program  Element:  #41119? _  Title:  C-5  Wing  Modification _ 

POD  Mission  Areal  #261  -  Airlift,  Budget  Activity:  #4 ,  Tactical  Programs 

4.  («)  OTHER  APPHOPBIATIOH  FUHDS  (t  IK  THOUSAHDS). 


Total 


FT  1982 
Actual 

FT  1983 
Estimate 

FT  1984 
Estlaats 

FT  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

5400 

(Installation) 

48,600 

109,500 

102,700 

105,700 

112,800 

479,100 

3010 

186,500 

188.700 

246,600 

0.0 

0.0 

877,100 

Quantities 
(Alts  Delivered) 

5 

19 

18 

18 

20 

76* 

Alts  Installed 

0 

8 

t  a 

18 

32 

76* 

*76  Wing  Modification  VI ts  In  addition  to  initial  test  aircraft  (77  total). 

5-  (U)  RELATED  ACTIV1TIE3 :  C-5B  Aircraft  Procurement  Program:  The  Air  Force  plans  to  procure  50  C-5B  aircraft 

In  addition  to  the  present  C-5A  fleet.  The  C-5B  aircraft  will  Incorporate  all  modifications  planned  or  completed 
on  the  C-5A  alroraft  including  the  C-5A  wing  modification.  A  preliminary  C-5B  contract  ulth  a  t50H  value  was  signed 
with  Lockheed  on  26  Oct  82.  The  first  C-5B  delivery  mill  occur  58  months  from  the  go-ahead  date  of  1  Hov  82. 

6.  (U)  WORK  PERFORMED  BY:  Lockheed-Ceorgia  Corporation. 

7.  (0)  PROJECTS  LESS  THAR  110  HILLIOH  IM  PT  1984:  Hot  applicable. 

a.  (u)  c-5  jrnro  hodificatioi  (simple  project  oyer  no  hillioh  in  n  1984) » 

A,  (tf)  PROJECT  PESCBIPTIOH:  The  C-5A  provides  the  only  available  outelse  cargo  airlift  capability.  Except  for 
the  original  wing  hox  structure ,  the  77  C-5A  aircraft  will  exceed  tha  original  30,000  hour  longevity  goal.  A  wing 
modification  la  neceasary  to  extend  the  alroraft  servloa  life  beyond  the  current  7100  hour  aafs  Ilfs  limit.  This 
project  involves  the  design  and  teat  of  a  new  wing  box  structure  followed  by  fabrication  and  Installation  Into  all 

C-5A  aircraft.  Tha  production  schedule  la  timed  to  prevent  loss  of  outalca  airlift  capability  during  force  retrofit. 

B.  (0)  PROGRAM  ACC0HPL1SHMEHT3  AMD  FUTURE  EFFORTS; 

(1)  (C)  FT  1982  Accomplishment!:  Tha  wing  fatigue  teat  reaohed  90,000  Cyclic  Teat  Honrs  (CTH)  or  three  Ufa- 
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Program  Element: 


FT  19811  RDTAE  DESCRIPTIVE  SUMMARY 

#4l840F  Title:  MAC  Command  ft  Control  (C2)  System 

DOD  Mission  Area:  #26 1 .  Airlift:  *131.  Strategic  C2  Budget  Activity:  #4.  Tactical  Programs 

1.  (P)  RESOURCES  (PROJECT  LISTING):  (t  In  thousands) 

Total 


Projeot 

Number 

Title 

FT  1982 
Actual 

FT  1983 
Estimate 

FT  1984 
Estimate 

FT  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR 

PROGRAM  ELEMENT  -0- 

« 

3,300 

3,327 

1,871 

Continuing 

N/A 

•FT  1983  funds  are  in  PE  63735F  (Worldwide  Military  Comnand  and  Control  Syatem  Architecture)  and  funds  were  Identified  to 
PE  41  SWF  starting  In  FT  1984  for  better  program  definition. 


2.  (0)  BRIEF  DESCRIPTION  OF  ELEMENT  AMP  MISSIOH  HEED:  There  is  a  significant  airlift  shortfall  In  support  or  all  major 

operations  plana.  For  MAC  to  make  optimum  use  of  our  soarce  airlift  resources ,  a  long  overdue  upgrade  to  the  MAC  oomaand 
and  control  system  is  required.  This  program  initiates  aotion  to  develop  and  procure  basic  communications  and  Information 
processing  support  for  all  C2  echelons  of  the  MAC  System. 


3.  (0)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUMMARY  (A  in  thousands)  N/A.  The  MAC  C2  System  upgrade  funds  ware  not  bro¬ 

ken  out  separately,  but  were  included,  in  the  FT  1  §83  descriptive  sunary  for  PE  63735F. 


4. 


(V)  OTHER  APPROPRIATION  POMPS:  (8  in  thousands) 

FT  1982  FI  1983 


Actual  Estimate 


FT  1984 
Estimate 


FT  1985 
Estimate 


Total 

Additional  Estimated 
to  Completion  Cost 


Procurement  (Other*)  -0-  2,050  5,350  10,400  Continuing  N/A 

•Only  that  portion  of  the  total  procurement  funding  in  PE  41840F  dedloated  to  the  MAC  C2  System  upgrade  are  shown  above. 


5,  (0)  RELATED  ACTIVITIES:  This  program  la  designed  to  provide  minimum  essential  C2  capability  at  all  eohelons  of  the  MAC 
system.  However,  this  system  will  interfaoe  at  appropriate  levels  with  standard  DOD  communications  and  automated  systems. 

6.  (0)  WORE  PERFORMED  Bit  Air  Foroe  Systems  Command's  Electronics  Systems  Division  (ESD)  will  provide  overall  program 
management.  Contractors  have  not  yet  been  identified. 


7.  (0)  MAC  Command  and  Control  (C2)  System  (Single  Project  in  Program  Element). 

A.  (U)  Project  Description:  MAC  does  not  have  the  ability  to  rapidly  and  acourately  exchange  vital  command  and 
control  information  between  ground  C2  elements  and  the  alroraft.  In  addition,  there  is  minimal  C2  information  processing 
support  available  to  CONUS  MAC  wings  and  none  available  to  overseas  units.  This  project  will  develop  a  data  terminal  pri¬ 
marily  for  airborne  alroraft  installation  and  a  standard  local  distributed  processing  capability  with  each  system  being 
sleed  to  the  unit  being  supported.  The  looal  distributed  processing  network  will  be  Interoperable  with  the  airborne  data 
terminal  and,  at  appropriate  coamand  levels,  with  DOD  standard  communication  and  automated  systems. 
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B.  (U)  Program  Accomplishments  and  Future  Effects; 

(1)  (0)  FT  1982  Accomplishments:  N/A 

(2)  (U)  FT  1983  Program:  Develop  data  terminal  and  prepare  a  statement  of  work  for  a  prototype  local 
distributed  processing  network. 

(3)  (U)  FT  198b  Planned  Program  and  Basis  for  FT  1984  HOTAE  Bequest:  Prototype  a  local  distributed  pro- 
.  cessing  network  at  a  CONUS  strategic  airlift  wing  and  another  an  an  overseas  tactical  airlift  wing.  These  prototype 

efforts  will  lead  to  the  development  of  a  detailed  functional  description  for  the  standard  follow-on  system  contracting 
effort . 


(4)  (U)  Program  to  completion;  Complete  local  distributed  processing  network  development  and  perform 

contracting  effort  for  system  implementation. 

C.  (U)  Ma.lor  Milestones:  N/A 

8.  (0)  PBOJKCTS  OVER  >10  MILLION  IN  PT  1984:  N/A 


i 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  6343 IF _  Tide:  Advanced  Space  Co— unlcatlone 

DOD  Mission  Area:  333  Strategic  Co—unlcatlons  Budget  Activity:  5  Intelligence  6  Coesninlcatlons 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

63,301 

39,949 

39,924 

45,672 

Continuing 

N/A 

1227 

Terminal  Segment  Technology 

16,300 

9,000 

9,200 

8,400 

2028 

Space  Segment  Technology 

32,200 

20,200 

20,900 

29,100 

2029 

Space  Comm  Systems  Technology 

14,700 

10,749 

9,824 

8,172 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION 

MEED:  This 

element  Is 

the  only  Air 

Force  program 

for  advanced 

development  of  satellite  coawnlcatlons  aysten  concepts,  techniques,  and  technologies.  The  program  Identifies,  de¬ 
velops,  demonstrates,  evaluates,  and  transitions  to  operational  systems  the  satellite  and  airborne  terminal  tech¬ 
nology  necessary  to  support  global  cosmand,  control  and  data  relay  communications.  The  requirement  Is  to  provide 
communications  that  survive  In  electronic  jaamilng  and  nuclear  blackout  environments. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUWARY:  (5  In  Thousands)  . 

RDT&E  66.151  52,349  53,934  -  Continuing  N/A 

Procurement  Not  Applicable 


FY  82:  Reduction  In  scope  of  technology  development. 

FY  83i  Congressional  reduction  In  Lasarcon  program. 

FT  84:  LASE8C0K  experiment  funding  for  Ft  84  deferred  to  FY  86  by  PDM. 


4.  (0)  OTHER  APPROPRIATION  FUNDS:  (8  In  thousands)  Hot  Applicable 
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Program  Element:  63431? _ 

DOD  Mission  Ares:  333  Strategic  Communications 


Title:  Advanced  Space  Communications 

Budget  Activity:  5  Intelligence  &  Communications 


5.  (U)  RELATED  ACTIVITIES:  The  technologies  and  concepts  developed  in  this  program  will  be  transitioned  to  oper¬ 
ational  systems  for  Implementation.  These  systems  are  represented  by  the  Defense  Satellite  Communications  System 
(PE  33110F),  and  M1LSTAR  (PE  33603F)  which  supports  both  the  strategic  and  tactical/  mobile  forces.  Satellite  comm¬ 
unications  system  planning  and  technology  development  are  coordinated  within  the  Air  Force  among  other  communications 
development  program  elements,  with  the  Defense  Communications  Agency /Military  Satellite  Communications  Office  and 
with  Army  and  Navy  companion  efforts:  Navy  -  Navy  Satellite  Communications,  Project  0728,  Extremely  High  Frequency 
Satellite  Communications  (PE  33109N);  Army  -  Tactical  Satellite  Cosaunlcatlons  Systems  (PE  33142A,  Project  C456). 
Exploratory  developments  under  PE  62702F  (Command,  Control  and  Communications)  transition  to  this  element  for  advanced 
development.  This  program  a/lso  works  closely  with  NASA  organisations  Involved  In  communications  technology  devel¬ 
opment  such  as  the  Lewis  Research  Center  and  the  Coddard  Spaceflight  Center. 

6.  WORK  PERFORMED  BY:  This  program  and  Projects  2028  and  2029  are  managed  by  Air  Force  Systems  Command, 

Space  Division,  Los  Angeles,  CA.  Project  1227  Is  managed  by  Rome  Air  Development  Center,  Crlfflss  AFB,  NY.  Facil¬ 
ities  supporting  these  efforts  Include:  the  Air  Force  Wright  Aeronautical  Laboratories,  Wrlght-Patterson  AFB,  OH, 
the  Electronic  Systems  Division,  llanscoa  AFB,  MA;  the  Air  Force  Ceophyslcs  Laboratory,  Hanscom  AFB,  MA.,  and  the  Air 
Force  Weapons  Laboratory,  Albuquerque,  NM.  Supporting  commands  Include  Air  Force  Communications  Command,  Scott 
AFB,  IL,  for  operational  planning;  and  Electronic  Security  Comaund,  Kelly  AFB,  San  Antonio,  TX  for  postulating^ 

3  The  Advanced  Space  Communi¬ 
cation  program  lnvolvea  approximately  SO  current  or  planned  separate  contracts.  Major  contractors  are:  McDonnell 
Douglas  Aircraft  Corporation,  St.  Louis,  MO,  for  ttye  space  laser  communications  program;  TRW  Systems  Group,  El 
Segundo  CA,  and  Hughes  Aircraft  Company,  Culver  City,  CA,  for  solid  state  amplifiers;  Hughes  Aircraft  Company, 
Torrance,  CA,  for  traveling  wave  tube  amplifiers;  Raytheon  Corporation,  Wayland,  MA,  for  the  SHF/EHF  Airborne  Terminal 
Solid  State  Amplifier,  and  Low  Coat  Antenna  Pointing  System;  and  Linkable  Corp,  La  Jolla,  CA,  for  the  Command  Post 
Modem/ Processor.  Federal  Contract  Research  Center  support  Is  provided  by  the  Aerospace  Corporation,  Los  Angeles, 
CA,  the  MITRE  Corporation,  Bedford  MA;  and  Lincoln  Laboratory;  Bedford,  MA. 

7.  (U)  PROJECT  LESS  THAN  $10  HILLION  IN  FT  |984| 

(U)  Project:  1227  -  Terminal  Segment  Technology 

The  Terminal  Segment  Technology  project  evaluates  space  communications  system  airborne  terminal  requirements 
(Army  has  the  ground  terminal  development  responsibilities  for  the  Services),  and  develops  concepts  to  meet  these 
needs,  evaluates  the  technology  available  to  Implement  the  concept,  end  determine*  what  additional  technology  de¬ 
velopment  Is  required;  conduct*  simulation  and  concept  evaluation  efforts,  and  assist*  operational  ayatema  In  plan¬ 
ning  for  evolutionary  Improvements  In  capability.  These  efforts  support  development  of  an  Integrated  set  of  Satel¬ 
lite  comammicatlone  capabilities  for  ell  defense  requirement*  and  ineures  that  the  technology  development  required 
to  reduce  risk  la  available  prior  to  full  scale  development  decisions. 
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Prograa  element s  63431F _ 

DOD  Mission  Area:  333  Strategic  Communications 


Title:  Advanced  Space  Communications 

Budget  Activity:  5  Intelligence  A  Cowunlcatlona 


In  FY82,  the  Small  Super  High  P requency/ Extremely  High  Frequency  Airborne  Terminal  and  the  Command  Post /Modem 
Processor  were  tested  aboard  the  Wrlght-Pctterson  AFB  C-135  teat  aircraft.  An  upgrade  development  for  this  terminal 
which  will  allow  future  testing  with  the  FLTSAT  EHF  Package  (FEP)  and  MILSTAR  Satellite  Program  waa  at'  »d .  Ex¬ 
tremely  high  frequency  (EHF)  terminal  subsystems  developments  for  MILSTAR  were  Initiated  and  are  plann  .  r  com¬ 
pletion  In  FY83  and  FY84.  These  Include  a  low  profile  antenna.,  traveling  wave  tubes  (TWT)  ,  a  low  nolsi  ipllfler, 
a  solid  state  amplifier,  and  a  low  cost  antenna  pointing  system.  Also  planned  for  a  FY84  start  Is  an  a,  -ed  air¬ 
borne  terminal  which  will  be  designed  using  these  new  subsystems,  and  will  be  optimized  for  low  life  cycle  .t.  The 
concept  here  la  to  build  a  generic  advanced  airborne  terminal  using  the  latest  available  technology  <  d  state 
amplifiers,  low  radar  cross  section  antennas  etc.)  so  an  acquisition  SPO  will  have  post  1985  technolog  >'lable. 


8.  (U)  PROJECT  OFER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2028  -  Space  Segment  Technology 

A.  (U)  Project  Decrlptlon:  The  military  services,  the  Coamanders-ln-Chlef  of  the  Unified  and  Specified  Commands, 
and  the  National  Command  Authorities  require  global.  Secure,  jam-resistant  and  aurvlvable  satellite  communication 
throughout  the  spectrum  of  war.  Including  Single  Integrated  Operations  Plan  execution  and  management,  theater  con¬ 
flict  management,  crlsla  management,  and  contingency  operations.  Satellites  provide  significant  advantages  In  terms 
of  survivability  and  global  coverage  without  dependence  upon  foreign  based  assets.  This  project  develops  config¬ 
urations,  subsystems  and  components  for  spacecraft  to  meet  Identified  technology  requirements  of  new  or  Improved 
apace  comaainleatlon  systems.  Developaent  Is  Initiated  when  a  detailed  system  concept  Is  prepared  or  when  a  new 
requirement  Is  Identified  which  exceeds  the  capabilities  of  available  technologies.  Configuration  development  In¬ 
cludes  design  of  the  space  segment  to  provide  Increased  eurvlvmblllty,  connectivity,  reliability  and  capacity.  Space 
technology  to  support  Interference  and  jamming  protection  is  addressed.  Subsystem  development  Includes  highly  ad¬ 
vanced  communications  capabilities  Involving  extremely  high  frequency  (EHF)  and  optical  (Laser)  technologies.  Com¬ 
ponent  development  includes  spacecraft  communications  amplifiers,  both  traveling  wave  tube  and  solid  state  at  X-band 
and  EHF  with  increased  power;  spacecraft  antennas;  cosasunlcatlon  processors;  and  other  component  technology  to 
improve  reliability,  capacity,  flexibility,  and  jam  resistance. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  FY  1982  Accomplishments:  Particular  emphasis  was  on  EHF  and  optical  communications.  Contracts 

were  awarded  for  7  fiHi  solid  state  device  developsmnt  to  five  domestic  sources.  20  GHz  solid  state  amplifier  de¬ 
velopments  continued  with  the  National  Aeronautics  and  Space  Administration  (NASA). 
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Program  Element:  63431F _ 

DOD  Mission  Area:  333  Strategic  Communications 


Title:  Advanced  Space  Communications 

Budget  Activity:  5  Intelligence  A  Communications 


A  60  GHz  solid  state  amplifier  development  was  Initiated  with  NASA  Goddard  Spaceflight  Center.  A  dual  award  was 
made  for  a  20  GHZ  active  aperture  antenna,  which  combines  solid  state  amplifiers  and  a  spacecraft  antenna  Into  a 
single  subsystem.  A  contract  was  awarded  to  develop  an  EHF  nulling  antenna  for  use  In  a  wideband  receive  subsystem. 
Work  with  the  Naval  Ocean  Systems  Center  for  signal  processor  technology  and  high  gain  antennas  continued.  The 
management  of  the  Space  TWT  Recovery  Program  was  taken  over  by  Project  2028.  Development  of  a  LASERCOM  test  terminal 
for  the£  Jalrcraft  was  begun.  Development  of  the  LASERCOM  Space  Measurement  Unit  was  continued. 

(2)  FY  1983  Program:  Development  efforts  will  concentrate  on  EHF  technologies  for  satellite  appli¬ 
cation  such  as  solid  state  power  amplifiers,  null  steering  and  time-hopped  narrow  beam  antennas  and  onboard  pro¬ 
cessor  Development  and  testing  of  advanced  development  model  hardware  will  continue.  20  CHz  and  60  GHz  solid  state 
amplifier  development  contracts  will  be  awarded.  Reliability  testing  of  solid  state  devices  will  be  initiated. 
Contracts  for  the  generic  TWT  and  monitored  production  line  effort  will  be  awarded.  The  Lasercom  Space  Measurement 
Unit  development  will  be  terminated.  The  Lasercomf  ^ test  terminal  development  will  continue. 

(3)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTtE  Request:  EHF  satellite  technology  development 
will  continue.  The  EHF  Antenna  Test  Program  will  be  Initiated.  The  TWT  recovery  program  will  continue.  The  Laser- 
coi*L  j  teat  terminal  development  will  continue  toward  testing  now  planned  for  1987  in  an  air  to  air  configuration. 

(A)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1986: 

(U)  Project  2029  -  Space  Communication  System  Technology: 

A.  (U)  Project  Description:  This  project  addresses  the  systems  aspects  of  future  Military  Satellite  Comm¬ 
unications  system  solutions  (new  systems  and  upgrades  to  existing  systems).  Space  segment  and  terminal  segment  re¬ 
quirements  Identified  by  this  project  are  pursued  In  Project  1227  (Terminal  Segment  Technology)  and  Project  2028 
(Space  Segment  Technology).  The  basis  for  the  system  analyses  performed  In  this  project  Is  the  architectural  re- 
qurlements  Identified  by  the  Services  working  with  the  Defense  Communications  Ageocy/Mllltsry  Satellite  Communi¬ 
cations  System  Office.  A  primary  concentration  is  future  military  satellite  communications  system  solutions  for  the 
Department  of  Defense's  strategic  and  tactical  combat  forces.  This  project  includes  the  Integration  of  multiple 
technologies  for  ground  based  and  orbital  testing  and  evaluation. 


Program  Element:  63431F _ 

DOD  Mission  Area:  333  Strategic  Communications 


Title:  Advanced  Space  Co— unlcatlona 

Budget  Activity:  5  Intelligence  A  Communications 


B.  (U)  Program  Accomplishment g  and  Puture  Efforts: 

(1)  FT  19B2  Accomplishments:  Advanced  concepts  for  future  military  satellite  communications  (MILSATCOM) 

and  space  data  relay  were  explored,  with  emphasis  on  the  strategic  and  tactical  forces.  Key  technologies  were  bread- 
boarded  and  simulated  to  verify  performance  characteristics  of  EKF  MILSATCOM  systems.  Work  began  on  developing  a 
Satellite  Data  Link  Standard  (SDLS)  at  EHF  to  allow  Interoperability  of  space  systems  at  EHF.  The  EHF  technology 
that  this  program  developed  Is  transitioning  to  an  operational  program  with  the  formation  of  the  M1LSTAR  program 
office  and  the  production  of  an  EHF  package  (to  be  built  by  Lincoln  Laboratory)  for  FLTSAT.  The  project  continued 
Its  support  of  satellite  communications  technology  developed  at  Lincoln  Laboratory;  the  Military  Satellite  Vulner¬ 
ability  Analysis  Model  (MV AM)  and  Red  Team  efforts^  J;  the  Military  Satellite  Comm¬ 

unications  (MILSATCOM)  requirements  and  architecture  activities  at  the  Electronic  Systems  Division  (ESD);  and 
general  MILSATCOM  systems  engineering  and  planning  activities.  The  MVAM  software  was  transferred  to  anf  1  computer 
for  system  validation.  Advanced  Development  models  (ADMa)  off  ] 

In  USAF  operational  exercises  were  designed  and  the  hardware  tested.  Studies  of  atmospheric  scintillation  (AF 
Geophysics  Laboratory),  MILSTAR  replenishment  (ln-house),  frequency  orbital  congestion  (Electromagnetic  Compatibility 
Analysis  Center), and  Technology  roadmap  (in-house)  continued. 

(2)  FY  1983  Program:  Project  2029  will  continue  support  of  satellite  communications  technology  de¬ 
velopment  at  Lincoln  Laboratory,  the  Military  Satellite  Vulnerability  Analysis  Model  (MVAM)  and  Red  Team  efforts f 

J  and  general  SATCOM  systems  engineering  and  planning  activities.  Work  on  a  Sat¬ 
ellite  Data  Link  Standard  (SDLS)  and  its  application  to  a  space  data  link  architecture  will  continue.  The  scope  of 
the  effort  will  encompass  the  total  space  communications  and  space  data  relay  requirements  Of  the  Department  of 
Defense.  Performance  measurements  and  assessment  of  integrated  EHF  technologies  will  continue.  Work  will  start  on 
a  study  to  more  accurately  define  atmospheric  effects  on  EHF  propagation.  Orbital  frequency  congestion  work  for  the 
1985  Space  World  Administrative  Radio  Conference  (WARC)  started  in  FY82  will  continue.  Development  off  to 

serve  as  training  tools  during  USAF  exercises  will  continue. 

(3)  FY  1984  Planned  Program:  Based  on  the  space  communications  and  space  data  relay  architectural 
and  systems  definition  efforts  of  FY  1983,  specific  Implementation  objectives  will  be  pursued  to  a  next  level  of 
detailed  design.  These  detailed  design  efforts  will  be  transitioned  to  acquisition  program  elements  or  new  program 
elements  Initiated.  Performance  measurement  and  assessments  of  Integrated  EHF  technologies  will  continue.  £ 

MILSATCOM 

general  systems  engineering  and  planning  activities  will  continue.  These  cost  estimates  are  based  on  prior  exper¬ 
ience  with  technology  development  activities,  contractor  estimates  and  government  laboratory  estimates. 

(4)  (U)  This  Is  a  continuing  program. 

C,  (V)  Major  Milestones:  Not  applicable. 


745  7  $} 


■  r-.;  • 


FY  1984  RDT6B  DESCRIPTIVE  SUMMARY 

Prograa  Element :  f 64778F _  Title:  NAVSTAR  Global  Positioning  System 

DOD  Mission  Area:  >361  -  Navigation  and  Position  Fixing  Budget  Activity:  ^5  -  Intelligence  and  Communications 


l.  (U) 

RESOURCES  (PROJECT  LISTING):  ($  in 

thousands) 

f 

PROJECT 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

NUMBER 

TITLE 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

165,37) 

122,651 

95,714 

55,689 

44,531 

1,071,476 

2.  (U) 

BRIEF  DESCRIPTION  OF  PROGRAM  ELEMENT 

AND  MISSION 

NEED:  This 

program 

element  funds 

Air  Force  participation  In 

joint  prograa  for  Phase  II,  full  scale  development,  of  the  NAVSTAR  Global  Positioning  System.  It  Includes  development  of 
the  GPS  navigation  satellites  and  the  Air  Force  portion  of  CPS  user  avionics  as  well  as  development  and  deployment  of  the 
GPS  ground  control  segment.  Military  forces  need  to  know  precise  location  to  enhance  command  and  control  and  to  engage 
In  strategic  and  tactical  warfare.  A  global,  common  grid  positioning  and  navigation  system  Is  required  to  Increase  both 
accuracy  and  the  availability  of  current  weapon  systems,  especially  at  night  and  in  adverse  weather,  thus  significantly 
Increasing  their  effectiveness.  GPS  satellites  will  also  carry  the  Integrated  Operational  NUDET  Detection  System  (IONDS) 
as  an  additional  payload  to  detect  and  locate  nuclear  detonations.  The  GPS  Mission  Element  Need  Statement  was  revali¬ 
dated  by  the  Secretary  of  Defense  at  Milestone  II. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY :  ($  in  thousands) 

TOTAL  FOR  PROGRAM  ELEMENT  165,377  122,837  98,927  114,923  1,089,578 

(U)  Funding  decrease  of  $186K  In  FY83  due  to  reprogramming  actions.  Funding  variances  of  $3,213K  FY84  and  $2,701K  FY85 
due  to  changes  In  Inflation  Indices.  Decrease  of  $11,768K  in  the  to  completion  estimate  due  to  Inflation  and 
administrative  adjustments. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

None.  See  descriptive  Summaries  for  Prograa  Elements  35164F  and  35165F. 

5.  (U)  RELATED  ACTIVITIES!  The  Joint  prograa  manager  coordinates  the  supporting  activities  of  the  Army,  Navy,  Marine 
Corps,  Defense  Mapping  Agency,  Department  of  Transportation  and  North  Atlantic  Treaty  Organization  through  his  deputies 
In  the  Joint  Program  Office.  The  use  of  the  Global  Positioning  System  for  providing  guidance  corrections  for  tactical 
missiles  Is  being  separately  explored  under  Program  Element  63601F,  Conventional  Weapons  Technology.  Investigation  of 
advanced  anti-jamming  technology  Is  conducted  under  Program  Element  63203F,  Advanced  Avionics  for  Aircraft.  Program 
Element  64778F  also  supports  the  Navy's  Fleet  Ballistic  Missile  Programs  (Program  Element  11221N  Fleet  Ballistic  Missile 
Systems). 
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Program  Element:  I64778F  Title:  HAVSTAR  Global  Positioning  System  (CPS) 

DOD  Mission  AreaTI  #361  -  Navigation  and  Position  Fixing  Budget  Activity:  15  -  Intelligence  and  Communications 

(U)  The  North  Atlantic  Treaty  Organization  Global  Positioning  System  Project,  a  cooperative  venture  between  the  United 
States  and  nine  other  nations,  provides  Information  to  these  nations  to  assist  in  making  decisions  about  adopting  the 
system  for  military  forces. 

(U)  Full  Scale  Development  of  user  equipment  is  funded  by  all  services  under  Program  Elements  64777N  and  64778A/F  NAVSTAR 
Global  Positioning  System  for  the  Navy,  Army  and  Air  Force,  respectively.  The  Air  Force  also  funds  satellite  development 
and  ground  control  segment  development/deployment  in  this  PE.  Funds  to  procure  the  lnltal  28  satellites  via  a  multiyear 
block  buy,  to  procure  follow-on  replenishment  satellites,  and  to  develop  preplanned  product  Improvements  to  CPS  are  In 
PE35165F,  NAVSTAR  CPS  Space  and  Control  Segments.  RDT&E  and  procurement  funds  to  Integrate  CPS  avionics  Into  Air  Force 
ground  and  airborne  platforms  Is  In  PE  35164F  NAVSTAR  GPS  User  Equipment. 

(U)  The  Integrated  Operational  Nuclear  Detonation  Detection  System  (IONDS)  payload  will  be  flown  on  all  remaining  first 
generation  CPS  satellites  (NAVSTARs  8-11)  and  on  all  operational  satellites.  Program  Elements  31357F  and  12433F, 
Integrated  Operational  Nuclear  Detonation  Detection  System,  fund  IONDS  payloads.  Expendable  launch  services  (Atlas 
E/F)  are  funded  under  Program  Element  35119F,  Space  Boosters.  Space  Shutcle  launches  are  funded  under  Program  Element 
35171F,  Space  Launch  Support. 

6.  (U)  WORK  PERFORMED  BY:  The  Joint  Program  Office  ia  located  at  the  Air  Force  Systems  Command's  Space  Division, 

El  Segundo,  CA.  The  satellite  contractor  is  Rockwell  Internatlonal/Space  Operations  and  Satellite  Systems  Division, 

Seal  Beach,  CA;  International  Telephone  and  Telegraph,  Nutley,  NJ,  la  the  subcontractor  for  the  navigation  subsystem. 
Aerospace  Corp.,  El  Segundo,  CA,  provides  technical  and  engineering  support.  There  la  a  competitive  User  Equipment 
development,  with  Magnavox  Advanced  Products  and  Systems  Co.,  Torrance,  CA,  and  Rockwell  Internatlonal/Colllns  Government 
Avionics  Dlv.,  Cedar  Rapids,  IA  as  the  competitors.  Intermetrics ,  Cambridge,  MA,  is  the  user  equipment  software  Independ¬ 
ent  verification /validation  contractor.  Operational  Control  Segment  development /deployment  Is  being  done  by  International 
Business  Machines/Federal  Systems  Dlv.,  Calthersburg,  MD.  Loglcon,  Long  Beach,  CA,  Is  the  software  independent  verlfl- 
catlon/valldation  contractor. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1984:  Not  Applicable 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  NAVSTAR  Global  Positioning  System 

A.  (0)  Project  Description:  (0)  The  NAVSTAR  Global  Positioning  System  (GPS)  le  a  epaced-besed  18  satellite  radio  posi¬ 
tioning  and  navigation  aystem  designed  to  provide  users  with  worldwide,  all  weather  ,  three-dimensional  position  (16 
meter  SEP),  velocity  (.1  meter/sec)  and  precise  time  (within  .1  microsecond).  GPS  provides  a  common  navigation  grid 
for  land,  air  and  sea  units  for  coordinated  operations,  CPS  dramatically  Improves  our  strategic  target  mapping  capabil¬ 
ity)  the  probability  of  target  acquisition,  low-level  lngresa/egreas,  flexible  routing,  and  the  accuracy  of  delivered 

weapons.  These  features,  along  with  a  capability  for  highly  accurate  passive  operations,  enhance  the  force  effectiveness 
and  survivability  of  many  US  weapon  systems. 
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Program  Element :  I64778F 

DOD  Mission  Areal  #36 1  -  Navigation  and  Position  Fixing 


Title:  NAVSTAR  Global  Positioning  System  (CPS) 

Budget  Activity:  #3  -  Intelligence  and  Coniaun lea t Iona 


(U)  CPS  consists  of  three  segments.  The  space  segment  produces  the  worldwide  navigation  signals.  It  consists  of  the  18 
satellite  constellation  plus  several  on  orbit  spares.  The  control  segment  consists  of  five  Monitor  Stations  and  three 
Cround  Antennas  (located  around  the  world)  and  a  Master  Control  Station  (MCS),  which  will  be  a  tenant  In  the  Consolidated 
Space  Operations  Center.  The  Monitor  Stations  measure  satellite  performance  parameters  which  are  evaluated  and  corrected 
by  the  MCS  and  then  forwarded  to  the  satellites  by  the  Ground  Antennas.  The  user  segment  consists  of  the  equipment  and 
Interfaces  necessary  to  receive  and  process  GPS  satellite  signals  into  position,  velocity,  and  time  data  for  various 
military  users. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  The  R&D  satellite  constellation  was  maintained  to  support  the  Navy's  Fleet  Ballistic 
Missile  Programs  and  continued  Clobal  Positioning  System  user  equipment  testing.  Fabrication  of  three  replenishment 
satellites  (NAVSTARs  9-11)  continued  with  NAVSTAR  9  now  ready  for  launch.  The  design  of  Block  11  satellite  modifications 
to  incorporate  operational  requirements  and  provide  for  shuttle  launch  was  completed.  Fabrication  of  the  Block  II  quali¬ 
fication  test  vehicle  began.  The  development  and  integration  of  mission  control  functions  for  the  control  segment  cont¬ 
inued  with  the  software  critical  design  review.  User  equipment  development  continued  with  both  contractors  finishing 
critical  design  reviews  of  the  user  sets  and  their  Interfaces  with  the  test  platforms. 

(U)  The  Congresslonally  approved  28  satellite  block  buy  was  Initiated  with  a  long  lead  contract  award  In  Sep  82  and  fully 
Implemented  with  a  Firm  Fixed  Price  production  contract  In  early  CY  83  within  the  funding  profile  provided  to  Congress. 

(2)  (U)  FY  1983  Program:  Replenishment  satellites,  NAVSTARs  10  and  11,  will  be  tested  and  delivered  ready  for  launch. 
Launch  of  two  R&D  replenishment  satellites  is  expected  In  late  FY  83.  Fabrication  of  the  Block  II  qualification  test 
vehicle  satellite  will  be  completed.  Control  segment  development  will  continue  with  activation  of  the  Initial  operational 
Master  Control  Station  at  Vandenberg  AFB  CA.  User  equipment  development  will  continue  with  Integration  of  preproduction 
user  equipment  from  both  competitors  Into  Phase  II  host  vehicles.  Development  testing  of  user  equipment  began  In  prepara¬ 
tion  for  Initial  operational  test  and  evaluation  and  a  subsequent  production  decision. 

(3)  (U)  FY  1984  Planned  Program  and  Basil  for  FY  1984  RDT&E  Request:  (U)  Continues  operation  of  the  five-satellite 
developmental  GPS  constellation  to  support  Initial  operational  testing  of  user  equipment  and  the  Navy's  Fleet  Ballistic 
Missile  Programs.  Launch  of  the  last  R&D  satellite  Is  planned. 

(U)  Completes  testing  of  the  production  GPS  satellite.  Continues  full  scale  development  of  the  CPS  operational  ground 
control  segment.  Includes  Installation  of  overseas  Monitor  Stations  and  Ground  Antennas. 

(U)  Funds  completion  of  the  Air  Force  portion  of  the  user  equipment  development  and  Initial  operational  test  and  evalua¬ 
tion  In  two  Air  Force  platforms.  A  production  DSARC  is  planned  for  May  1984. 


(U)  Cost  estimates  are  based  on  negotiated  coats  (for  space,  control,  and  user  segment  RDT&E)  or  extrapolations  of 


Program  Element :  I64778F 

DOD  Mission  Areal  #3il  -  Navigation  and  Position  Fixing 


Title:  NAVSTAR  Global  Positioning  System  (GPS) 

Budget  Activity:  <5  -  Intelligence  and  Co— unlcatlons 


existing  costs  to  continue  support  of  the  R&D  satellite  constellation,  control  segment,  and  launch  services.  A  DoD  level 
review  of  the  GPS  cost  estimate  was  last  completed  In  November  1982. 


(4)  (U)  Program  to  Completion:  (U)  Support  for  the  R&D  constellation  will  continue  on  a  decreasing  basis  ending  In 

FY  1988  when  the  operational  GPS  constellation  Is  completed.  Control  segment  development,  deployment,  and  support  will 
continue  until  FY  1987  when  turnover  to  SAC  Is  planned.  User  segment  Initial  operational  testing  will  be  complete  In  FY 
1985  with  R&D  required  to  Integrate  GPS  avionics  Into  follow-on  Air  Force  aircraft  funded  In  PE  35164F.  The  development 
of  the  baseline  CPS  system  will  be  complete  In  FY  1988. 


C.  (U)  Major  Milestones: 


Milestones 


Defense  Systems  Acquisition  Review  Council  11 
Begin  Satellite  Production 
Begin  User  Avionics  10T&E 

Defense  Systems  Acquisition  Review  Council  111 
Begin  User  Avionics  Production 
Shuttle  Launch  First  Satellite 
Achieve  Worldwide  2-D  Capability 
Achieve  Worldwide  3-D  Capability 


2  Q  CY  79 

3  Q  CY  82 
3  Q  CY  83 

2  Q  CY  84 

3  q  CY  84 

4  q  CY  85 
2  q  CY  87 
4  q  CY  88 


3-D  Satellite  capability  slipped  one  quarter  due  to  time  required  to  reprogram  procurement  funds  and  intltlate  production. 


Budget  Activity:  Intelligence  and  Communications,  >5 

Program  Element :  Navstar  Clobal  Positioning  System  CPS 

Test  and  Evaluation  Data 


1.  (0)  Development  Teat  and  Evaluation(UT&E) :  This  Program  Element  covers  the  development  of  the  Navstar  Clobal 
Positioning  System.  Phase  1  testing  validated  the  system  concept.  Identified  preferred  design  parameters  and 
demonstrated  military  utility.  In  the  space  segment,  six  of  the  eleven  satellites  procured  from  the  Rockwell  Space 
Division  for  the  Validation  Phase  (Phase  I)  have  been  launched.  Navstar  seven,  was  launched  In  January  1982  but 
failed  to  achieve  orbit  due  to  a  Atlas  booster  failure.  The  next  launch,  to  support  user  equipment  DT&E  and  the 
Navy's  Fleet  Ballistic  Missile  Improved  Accuracy  Program,  Is  schedule  for  Summer  1983. 

Five  of  six  satellites  are  supporting  user  equipment  testing.  Because  all  of  the  clocks  on  Navstar  2  have 
falled*_lt  la  only  being  used  for  on  orbit  subsystem  testing  to  provide  design  verification  data.  User  equipment 
testing  with  GPS  providing  3-dlmenslonal  position  and  velocity  data  (four  satellite  coverage)  began  In  January  1979. 
Testing  with  all  platforms  (C-141,  P-3B,  F-4J,  UH-1H  and  Army  Truck)  prior  to  the  Defense  System  Acquisition  Review 
Council  Milestone  II  In  June  1979  demonstrated  navigation  and  positioning  accuracies  within  ten  meters  50Z  of  the 
time.  A  GPS  Phase  I  receiver  has  been  Integrated  with  an  Inertial  measurement  unit  on  a  F-4J  aircraft.  With  this 
system  using  only  toss  bombing  techniques,  i6  bombs  were  “dropped"  on  3-6  Aug  1981.  Bomb  Impacts  were  within  (,  | 

meters  of  the  aim  point  SOZ  of  the  time.  in  addition,  successful  terrain  following  tests  were  flown  with  a  UH-1H 
helicopter  equipped  with  a  CPS  receiver.  The  GPS  equipped  helicopter  flew  thru  3-dimenslonal  stored  way  points 
(latitude,  longitude,  altitude).  These  way  points  were  computed  by  adding  a  preselected  clearance  to  points  from  a 
terrain  contour  map.  Manpack  receivers  were  successfully  installed  and  used  aboard  two  Navy  vessels  during  the 
five-nation  R1MPAC  *82  naval  exercises  In  April  1982.  F-4  flight  tests  In  May  at  Yuma  Proving  Grounds  were  success¬ 

ful.  Data  was  collected  on  Multiple  Ejection  Racks  (MER)  to  support  a  decision  on  the  type  of  rack,  l.e.,  the  Triple 
Ejection  Rack  (TER) — previously  tested — or  the  MER,  to  be  used  for  the  A-6E  Phase  11  testing.  A  Z-set  receiver  was 
successfully  Installed  and  used  aboard  the  US  Coast  Cuard  ship  VENTUROUS  In  May  1982  during  a  LORAN-C  calibration 
mission  along  the  Pacific  Northwest  coast.  Convalr  880  aircraft  testing  began  In  1982  at  Yuma  to  effect  range 
verification  and  to  Investigate  the  use  of  a  Navstar  GPS  Inertial  Navigation  System  package  on  board  the  aircraft 
as  a  self-contained  range  instrumentation  system. 

(U)  User  equipment  testing  and  demonst rat ions  with  Phase  1  sets  have  also  been  done  under  a  ten  nation  North  Atlantic 
Treaty  Organisation  Memorandum  of  Understanding  as  well  as  the  program  I7T&E.  A  “low  cost*  set  has  navigated  success¬ 
fully  over  the  North  Pole  In  a  United  Kingdom  aircraft.  A  GPS  set  was  also  successfully  tested  on  a  French  maritime 
patrol  aircraft  In  the  fall  of  1981. 
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Budget  Activity:  Intelligence  and  Communications ,  #5 

Program  Element:  F64778F,  Navstar  Global  Positioning  Syatem  CPS 

(U)  DT&E  of  the  space  and  ground  control  segments  will  be  limited  to  refining  further  the  effects  of  seasonal 
variations  on  satellite  ephemerls  predictions  and  determining  the  long  term  reliability  of  the  space  segment. 

2.  Operational  Test  and  Evaluation  (OT&E). 

(U)  During  the  GPS  Validation  Phase  (phase  1)  completed  in  May  1979,  testa  were  conducted  by  the  Space  Division 
(SD)  to  demonstrate  some  of  the  system's  military  applications,  such  as  coordinate  bombing,  passive  rendezvous, 
special  anti-jam  performance,  approach  to  landing,  Army  land  operations,  and  coordinated  sea  operations.  Four  satel¬ 
lites  were  used  in  the  final  phase  1  testing  stages.  Testing  was  conducted  at  Yuma  Proving  Ground,  AZ,  and  San  Cle¬ 
mente  Island  Test  Area,  CA.  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  monitored  selected  portions  of  the 
phase  1  user  equipment  testing  and  provided  an  independent  assessment  for  use  In  the  Milestone  II  program  review. 

No  operational  deficiencies  were  noted  by  AFTEC  that  would  preclude  transitioning  to  the  full-scale  engineering 
development  (FSED)  phase.  Phase  I  contractors  were  Magnavox,  Texas  Instruments,  Rockwell  International  Cedar  Rapids 
Division,  Rockwell  International  Satellite  Systems  Division,  and  General  Dynamics  Electronics  Division. 

(U)  AFTEC  performed  an  Independent  operational  utility  evaluation  (OUE)  of  the  projected  operational  space  segment 
and  published  a  report  in  March  1982.  The  report  and  accompanying  briefing  supported  a  space  segment  program  review 
on  19  March  1982.  The  OUE  focused  on  seven  operational  effectiveness  objectives  and  one  operational  suitability 
objective.  Evaluations  were  baaed  entirely  on  development  test  and  evaluation  (DT&E)  data.  When  necessary,  DT&E  data 
were  supplemented  with  design  Information.  Extensive  modeling  and  analysis  techniques  were  used  throughout  the  OUE. 
Areas  evaluated  were  the  operational  constellation,  survivability,  availability,  navigation  accuracy,  command  and 
control  requirements,  constellation  replenlahment,  secondary  payload  Impacts,  and  reliability.  Overall  operational 
effectiveness  and  suitability  were  projected  to  be  satisfactory,  and  AFTEC  supported  program  continuation. 

(U)  In  the  FSED  Phase  (phase  II)  of  the  program,  AFTEC  will  be  the  executive  test  agency  for  all  CPS  operational 
test  and  evaluation  (OT&E).  Multiservice  OI1E  will  be  conducted  on  user  equipment  and  the  control  segement,  while  the 
space  segment  testing  will  be  primarily  an  Air  Force  effort. 

( 1 )(U)  The  user  equipment  OT&E  is  scheduled  from  mid-April  1983  through  September  1984.  Defense  Systems 
Acquisition  Review  Council  (DSARC)  III  Is  scheduled  for  May  1984,  The  Army,  Navy,  Marine  Corps,  and  North  Atlantic 
Treaty  Organization  (NATO)  will  participate  In  the  operational  testing  of  the  user  equipment  In  a  broad  range  of 
military  applications.  User  equipment  testing  will  Include  several  months  of  combined  DT&E/OT&E  followed  by  a  period 
of  dedicated  OT&E  for  each  test  vehicle.  This  testing  Is  Intended  to  provide  the  Independent  OT&E  input  for  a  user 
equipment  production  decision.  Primary  test  vehicles  will  be:  B-52G  (with  offensive  avionics  system),  F-16,  A -6 
aircraft,  aircraft  carrier,  attack  submarine,  army  tank,  UH-60  helicopter,  and  a  manpack.  Operator  and  maintenance 
personnel  will  be  drawn  from  operational  units.  Primary  test  locations  will  be  Yuma  Proving  Cround,  AZ;  Neills  AFB, 

Ft  Campbell  KY;  and  the  San  Clemente  Island  Test  Area,  CA.  Phase  II  user  equipment  contractors  are  Magnavox  and 
Rockwell  International  Cedar  Rapids  Division. 
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Budget  Activity:  Intelligence  end  Communications,  *5 

Program  Element:  I64778F7  Navstar  Global  Positioning  System  CPS 

(2) (U)  Control  segment  OT&E  will  begin  In  April  1985  and  extend  to  approximately  January  1987.  A  period  of 
combined  DT&E/OT&E  followed  by  a  dedicated  90-day  OT&E  Is  planned.  Qualified  satellite  command  and  control  operators 
and  malntalners  from  the  Strategic  Air  Command  (SAC),  the  control  segment  operating  command,  will  perform  the  90-day 
I0T6E.  Sole  control  segment  contractor  is  International  Business  Machines.  The  control  segment  will  be  colocated 
with  the  Consolidated  Space  Operations  Center  (CSOC)  in  Colorado  Springs.  CO. 

(3) (U)  Future  space  segment  testing  consists  of  a  operational  assessment  using  DT&E  generated  data  obtained  by 
monitoring  operational  satellite  testing  and  launch,  starting  In  FY  85.  Additional  IOT&E  data  will  be  gathered  In 
conjunction  with  control  segment  testing,  and  a  final  report  written  to  suport  SAC  assumption  of  operational  command 
of  the  system.  Sole  space  segment  contractor  is  Rockwell  International. 

(U)  Overall  Navstar  GPS  OT&E  objectives  are  to: 

(1) (U)  Evaluate  GPS  performance  in  a  spectrum  of  missions  In  representative  vehicles  for  Army,  Navy,  Air  Force 
Marine  Corps  application.  These  Include  air,  land,  and  water  navigation;  ordinance  delivery;  rendezvous;  and  landing 
approaches  in  both  passive  and  hostile  environments. 

(2) (U)  Evaluate  CPS  performance  when  operated  and  maintained  by  Air  Force,  Army,  Navy,  and  Marine  Corps  opera¬ 
tional  and  maintenance  personnel. 

(3) (U)  Identify  and  track  deficiencies  and  Improvements. 
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Budget  Activity:  Intelligence  and  Co— unlcatlons,  1 5 

Program  Element:  *64778F~  Navgtar  Global  Positioning  System  CPS 

3.  _  Syeten  Characteristics: 


Characteristic 


Objective 


Demonstrated 


Three-dimensional  Position  Accuracy 
Three-dimensional  Velocity  Accuracy 
Time  Transfer 
Active  Satellites  on  Orbit 
Satellite  Coverage 
Clock  Stability 

Satellite  Mean  Mission  Duration 
Anti-Jam  Margin  (Unaided  Set) 

(Inertial  Aiding  Plus  Adaptive  Antenna) 


16  meters  (SOX  of  the  time) 
0.1  meters/second 
10x10-®  second 
18 

24  hours/day  world-wide 
2x10-13 
6  years 

l  ] 


11.1  meters  (Note  1) 

0. 12  meters/second 

25  x  10  second  (Note  2) 

5 

4  hours/day  over  test  area 
1.3x10-13 
4  years  (Note  3) 

l  1 


NOTES: 

1.  (U)  Accuracy  la  within  11.1  meters  50Z  of  the  time  and  22  meters  90Z  of  the  time  with  test  constellation 

spacing  the  same  as  a  24-satellite  constellation.  The  16  meter  objective  (18  satellites)  corresponds  to 
10  meters  (24  satellites). 

2.  (U)  The  standard  deviation  of  the  synchronization  error  is  25  nanoseconds. 

3.  (U)  Phase  I  spacecraft  have  a  design  mean  mission  duration  of  4.6  years.  The  spacecraft  in  orbit  are  suppor¬ 

ting  testing  in  spite  of  several  clock  failures.  Fixes  implemented  on  Navstars  3-6  and  Installed  on  the 
remaining  spacecraft  are  expected  to  permit  achieving  the  4.6  year  mean  mission  duration. 


(U)  Analyses  of  GPS  characteristics  are  contained  In  the  following  test  reports: 


(1)  Assessment  of  Havatar  Clobal  Positioning  System  Phase  1  Test  Results  (U). 

May  1575  (Confidential  Document). 

(2)  Operational  Utility  Evaluation  of  the  Nsvstar  Clobal  Positioning  System  Space  Segment,  Final  Report  (U), 
March  1982  (Secret  Document). 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element :  F33110F 

DOD  Mission  Areal  #523  -  Co— on  User  Co— unlcatlons 


Title:  Defense  Satellite  Co— unlcatlons  System  (USCS) 
Budget  Activity:  15  -  Intelligence  and  Co— unlcatlons 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  Thousands) 

Project  FY  1982  FY  1983 

Humber  Title  Actual  Estimate 


FY  1984  FY  1985 
Estlma  te  Eatl— te 


Additional 
to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROCRAM  ELEMENT  60,875  51,626 


41,036  31,978 


17,048  371,377 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  The  Defense  Satellite  Co— unlcatlons  System  (DSCS)  provides 
super  high  frequency  satellite  communications  for  secure  voice  and  high  data  rate  transmissions.  It  satisfies  the 
unique  and  vital  national  security  co— unlcatlons  requirements  of  worldwide  military  command  and  control,  crisis 
management,  relay  of  Intelligence  and  early  warning  data,  treaty  monitoring  and  surveillance  Inf or— tlon,  and 
dlplo— tic  traffic.  Specifically,  the  DSCS  supports  the  National  Com— nd  Authorities,  the  Worldwide  Military 
Com— nd  and  Control  System,  the  Defense  Co— unlcatlons  System,  the  Dlplo— tic  Telecomm unlcatlons  Service,  the  White 
House  Co— unlcat Ions  Agency  and  mobile  forces  of  all  Services.  The  DSCS  satellite  constellation  la  required  through 
the  1990a. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 


RDT&E 

40,149 

53,126 

25,815 

Continuing 

Not 

Applicable 

Missile  Procurement 

Other  Procurement 

129,614 

2,205 

192,900 

2,649 

89,900 

3,058 

Continuing 

Continuing 

Not 

Not 

Applicable 

Applicable 

RDT4E  Changes 

FY  82  -  Reprogra— ed  $20. 7M  for  DSCS  III  storage,  continued  development  of  solid  state  amplifiers,  and 
Integration  of  a  DSCS  II/DSCS  ill  satellite  pair  on  Titan  I11(34D)/Transtage  end  integration  of 
DSCS  III  production  satellite  pairs  on  the  Space  Shuttle. 

FY  84  -  Additional  $15. 2M  to  continue  development  of  planned  product  Improvements  for  the  DSCS  III  production 
satellites  and  to  continue  first-time  Integration  of  the  production  satellites  on  the  Space  Shuttle. 

Missile  Procurement  Changes 


FY  83  -  Congressional  Authorisation  reduced  the  program  requeat  by  $!0M 


7?> 


754 


♦ 

I 


f 


I 


1 


Program  Element:  #33110? 

DOD  Mission  Areal  #323  -  Common  User  Communications 


Title:  Defense  Satellite  Communications  System  (DSCS) 
Budget  Activity:  #3  -  Intelligence  and  Communications 


FY  84  -  Additional  $30. OH  to  Integrate  the  refurbished  qualification  satellite  on  the  Space  Shuttle/lncrtlal  Upper 
Stage  for  a  paired  launch  with  a  DSCS  III  production  satellite,  rather  than  the  previously  planned  single 
satellite  launch  on  a  Titan  111  (34D)/Inertial  Upper  Stage.  Change  was  made  to  optimize  the  use  of  launch 
vehicle  assets.  This  funding  also  Incorporates  selected  planned  product  improvements  on  the  refurbished 
qualification  satellite. 

4.  (U)  OTHER  APPROPRIATIOH  FUNDS:  ($  In  Thousands) 


Ft  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

Missile  Procurement: 

Funds 

129,650 

181,600 

117,004 

398,054 

468,335 

1,421,081 

(hiantltles 

2 

2 

0 

4 

3 

12 

Other  Procurement, 

Funds 

2,220 

2,649 

0 

0 

0 

Not  Applicable 

Military  Construction, 

Funds 

4,260 

6,250 

0 

0 

0 

Not  Applicable 

Operations  and  Maintenance, 
Funds 

6,820 

13,940 

7,429 

8,681 

Continuing 

Not  Applicable 

Military  Personnel, 

Funds 

5,414 

0 

0 

0 

0 

Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  The  Defense  Communications  Agency  Is  responsible  for  overall  Defense  Satellite 

Communications  System  program  management,  system  engineering,  and  satellite  operational  direction.  The  military  depart- 
manta  are  responsible  for  individual  elements  of  the  system.  The  Army  budgets,  develops,  and  procures  ground  terminals 
under  Program  Element  33142A,  Defense  Satellite  Communications  System.  The  Navy  performs  these  functions  for  shlpborne 
terminals  under  Program  Element  33109N,  Satellite  Communications  System.  In  addition  to  Its  responsibility  for  the 
space  segment,  the  Air  Force  develops  and  Integrates  airborne  terminals  under  Program  Element  11312F,  Post  Attach 
Command  and  Control  System,  and  Program  Element  32015F,  National  Emergency  Airborne  Command  Post.  The  Air  Force  also 
provides  launch  services  for  the  Titan  III  launch  vehicle  under  Program  Element  35119F,  Space  Boosters.  The  Inertial 
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Program  Element:  F33110F 

DOD  Mission  Areal  #323  -  Common  User  Communications 


Title:  Defense  Satellite  Communications  System  (DSCS) 
Budget  Activity:  >5  -  Intelligence  and  Communications 


Upper  Stage,  to  be  used  for  launch  with  the  Titan  III(34)D  and  Space  Shuttle,  Is  being  developed  by  the  Air  Force 
under  Program  Element  63411F.  Inertial  Upper  Stage  procurement.  Inertial  Upper  Stage  recurring  Integration  ,  and 
Space  Shuttle  launch  support  will  be  furnished  under  Program  Element  35171F,  Space  Launch  Support.  The  Advanced  Space 
Communications  Program,  Program  Element  63431F,  evaluates,  develops,  and  demonstrates  evolutionary  communication 
satellite  technologies  for  future  coaaninlcatlons  satellite  programs.  The  Air  Force  also  has  funding  for  ground  equipment 
construction,  operations  and  maintenance,  and  manpower  to  support  Its  portion  of  the  ground  segment  In  PE  3360SF, 
Satellite  Ground  Terminals. 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Space  Division,  Los  Angeles,  CA,  Is  responsible  for  the  space  segment  of  the 
Defense  Satellite  Communications  System.  TRW,  Redondo  Beach,  CA,  is  the  prime  contractor  for  the  design,  fabrication, 
teat  and  Integration  of  Defense  Satellite  Communications  System  Phase  II  satellites.  The  Martin-Marietta  Corporation, 
Denver,  CO,  la  the  prime  contractor  for  the  Titan  III  launch  vehicle.  General  Electric  Company,  Valley  Forge,  PA,  Is 
the  full  scale  engineering  development  and  production  contractor  for  the  DSCS  III  spacecraft.  Boeing  Aerospace  Division, 
Seattle,  WA,  Is  developing  the  Inertial  Upper  Stage.  The  Aerospace  Corporation,  El  Segundo,  CA,  provides  general  systems 
engineering/technical  direction  to  the  Air  Force  Space  Division  System  Program  Office. 

7.  (U)  PROJECTS  LESS  THAN  THAW  $10H  IH  FY  84:  Not  applicable 

8.  (U)  DEFENSE  SATELLITE  COMMUNICATIONS  SYSTEM  (SINGLE  PROJECT  OVER  10  MILLION  IN  FY  1984): 

A.  (U)  Project  Description:  See  paragraph  2 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

Cl)  (U)  FY  1982  Accomplishments:  The  first  DSCS  III  development  satellite  remained  In  storage  pending  a 
planned  launch  In  October  1982.  Integration  and  testing  of  the  second  full  scale  development  model  satellite  and 
refurbishment  of  the  DSCS  III  qualification  satellite  were  continued.  A  contract  was  awarded  for  Initial  production  of 
two  DSCS  III  satellites.  Development  was  continued  to  Implement  the  following  approved  planned  product  Improvements  on 
the  production  satellites!  anti-jam  command  capability;  Improved  communications  security  equipment;  adjustable 
beacon;  and  solid  state  amplifiers  to  replace  the  Traveling  Wave  Tubes.  Integration  of  DSCS  Il/DSCS  III  satellite  pairs 
on  both  the  Titan  III(34D)/Inertlal  Upper  Stage  and  Titan  III(34D)/Transtage  were  continued.  Integration  of  DSCS  III 
production  satellite  pairs  on  the  Space  Shuttle  was  also  continued. 

(2)  (U)  FY  1983  Program:  The  first  DSCS  III  satellite  was  launched  on  30  October  1982,  along  with  a  DSCS  II 

satellite,  on  a  Titan  III(34D)/Inertlal  Upper  Stage  launch  vehicle.  The  DSCS  III  satellite  will  undergo  four  to  five 
months  of  test  and  evaluation.  The  major  DSCS  III  full  scale  development  will  be  completed  and  the  second  demonstration 
flight  satellite  will  become  available  for  launch  paired  with  the  last  DSCS  II  satellite.  First  time  Integration  of  this 
satellite,  paired  with  a  DSCS  II,  on  the  Titan  III(34D}/Transtage  will  be  completed.  The  qualification  satellite 
refurbishment  and  launch  vehicle  Integration  will  continue.  First  time  Integration  of  the  production  satellites  on  the 
Space  Shuttle  will  also  continue.  Development  of  planned  product  improvements  for  the  production  satellites  will 
continue.  The  last  of  the  approved  planned  product  Improvements,  enhancement  of  the  Jammer  Locator  Electronics,  will 
begin  development*  Procurement  of  the  third  and  fourth  production  satellites  will  also  begin, 
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Program  Element:  I3311UF 

DOD  Mission  Areal  1323  -  Common  User  Communications 


Title:  Defense  Satellite  Communications  System  (bSCS) 
Budge  t  Activity:  #5  -  Intelligence  and  Common teat  ions 


(3)  (U)  FT  1984  Planned  Program  and  Basis  for  FY  1984  Budget  Request:  Development  will  continue  on  the 
planned  product  improvements  for  the  production  satellites.  Integration  of  the  refurbished  qualification  satellite  on 
the  Space  Shuttle/Incrtlal  Upper  Stage  will  continue.  Incorporation  of  the  planned  product  Improvements  on  the 
refurbished  qualification  satellite  will  be  initiated.  Integration  of  the  production  satellites  on  the  Space  Shuttle 
will  continue.  Advance  procurement  will  be  initiated  for  four  sets  of  long  lead  parts  for  satellites  to  be  procured  in 
FY  85  to  sustain  the  DSCS  III  constellation  in  the  late  1980s. 

(4)  (U)  Program  to  Completion:  Production  of  the  four  DSCS  III  satellites  already  on  contract  will  continue. 
Integration  of  paired  DSCS  III  satellites  on  the  Space  Shuttle  will  be  completed  in  1985.  Seven  additional  production 
satellites  will  be  acquired  in  FY  1985  (four)  and  FY  1986  (three).  The  first  two  production  satellites  will  be  delivered 
in  mld-1985.  The  last  production  satellites  in  the  approved  program  will  be  delivered  in  1991.  This  approved  production 
program  will  sustain  the  LSCS  constellation  Into  the  early  to  mid  1990s.  The  Air  Force,  in  conjunction  with  the  Defense 
Communications  Agency,  will  continue  to  Investigate  system  improvements  in  performance,  reliability,  and  survivability. 

C.  Major  Milestones: 


Milestones 


Defense  Satellite  Communications  System  II 

Initial  Contract  Award  (FI  -  F6) 

Initial  Satellite  Launch  (FI  -  F2) 

Contract  for  replenishment  satellites  (F7  -  F12) 

Contract  for  additional  satellites  (F13  -  F16) 

Last  Launch  (F16  with  DSCS  III-A1) 

Remaining  launch  (E15  with  DSCS  III-A2) 

Defense  Satellite  Communications  System  III 

Defense  Systems  Acquisition  Review  Council  I 
Award  Phase  I  (Preliminary  Design)  Contracts 
Preliminary  Design  Review 

Defense  Systems  Acquisition  Review  Council  II 
Award  Phase  2  (Engineering  Development)  Contract 
Defense  Systems  Acquisition  Review  Council  III  Production  Decision 
Launch  First  Demonstration  Flight  Satellite 
Launch  Second  Demonstration  Flight  Satellite 
First  production  satellite  launches  on  Shuttle 
Refurbished  qualification  satellite  launch  avallablity 
‘Date  presented  in  FY  1982  Descriptive  Summary 


*(Sep  1981) 


Mar  1969 
Nov  1971 
Oct  1974 
Jul  1976 
Oct  1982 

C  1 


Dec  1974 
Dec  1975 
Oct  1976 
Dec  1976 
Feb  1977 
Dec  1981 
Oct  1982 


*(Jul  1984)  Jun  1986" 
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Program  Element:  f 33110K  Title:  Defense  Satellite  Communications  System  (DSCS) 

DOD  Mission  Area:  #323  -  Common  User  Communications  Budget  Activity:  <5  -  Intelligence  and  Communications 


(U)  Explanation  of  Milestone  Changes 

1/  Launch  delayed  by  one  month  due  to  availability  schedule  for  the  Inertial  Upper  Stage. 

2/  To  optimize  launch  vehicle  utilization,  the  refurbished  DSCS  III  quallfiction  satellite  will  not  be  launched 
as  a  single  payload  on  a  Titan  Ill  ( 34D) /Inertial  Upper  Stage,  but  will  be  paired  with  a  DSCS  III  production 
satellite  for  a  later  launch  on  the  Space  Shuttle/lnertial  Upper  Stage.  Modifications  to  achieve  this 
compatibility  with  the  Shuttle  cause  the  indicated  schedule  change  for  the  satellite's  availability 
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Budget  Activity:  Intelligence  and  Communications,  #5 

Program  Element :  I33110F,  Defense  Satellite  Communications  System 

Test  and  Evaluation  Data 

1.  (U)  Development  Test  and  Evaluation:  Development  Test  and  Evaluation  for  the  Defense  Satellite  Communications 

System  II  Space  Segment  Is  complete.  For  the  Defense  Satellite  Communications  System  III,  development  test  and 
evaluation  was  separated  Into  two  distinct  phases.  During  Phase  One,  which  extended  from  Defense  Systems  Acquisition 
Review  Council  I  In  December  1974  to  Defense  Systems  Acquisition  Review  Council  II  In  December  1976,  development 
tests  were  conducted  to  demonstrate  technical  feasibility. 

(U)  The  objective  of  Phase  Two  Development  Test  and  Evaluation  has  been  to  verify  the  design  and  attain  the  highest 
confidence  In  Defense  Satellite  Communications  System  III  Demonstration  Flight  Satellite  performance.  Phase  Two 
testing  Is  divided  Into  three  parts:  ln-plant,  launch  base,  and  on-orblt.  The  ln-plant  test  program  provides  the 
performance  baseline  for  production  and  consists  of  a  combination  of:  developmental  testing  using  thermal, 
structural,  and  development  models;  piece  part,  component  and  subsystem  qualification  testing;  and  extensive, 
systematic  system  level  qualification  model  satellite  teats  to  confirm  total  design  integrity  In  a  realistic, 
simulated  orbital  environment.  Acceptance  testing  of  the  Defense  Satellite  Communications  System  III  Demonstration 
Flight  Satellite  has  verified  manufacturability  and  performance  against  the  design  baseline.  This  testing  was 
planned  to  be  Incremental  and  establish  performance  confidence  as  satellite  integration  proceeded.  During  launch 
base  testing,  each  Demonstration  Flight  Satellite  will  be  tested  to  verify  its  launch  readiness.  After  launch, 
on-orbit  testing  will  consist  of  three  distinct  sequential  elements:  (1)  immediate  post-injection  evaluation  of 
the  performance  of  satellite  support  subsystems  conducted  by  the  Air  Force  Space  Division  via  the  Air  Force  Satellite 
Control  Facility;  (2)  verification  of  communications  subsystem  and  Super  High  Frequency  tracking,  telemetry,  and 
command  performance  via  the  Camp  Parks,  CA  radiometric  test  terminal;  and  (3)  evaluation  of  Interoperability  with 
varied  Defense  Satellite  Communications  System  and  non-Defense  Satellite  Communications  System  earth  terminals  and 
compatibility  with  the  Satellite  Configuration  Control  Element.  The  third  test  element  will  be  managed  by  the 
Defense  Communications  Agency  Defense  Satellite  Communications  System  Program  Manager. 

(U)  System  level  qualification  satellite  testing  started  In  June  1980  and  continued  through  Hay  1981.  The  Qualifi¬ 
cation  Test  Satellite  was  subjected  to  electromagnetic  compatibility  testa,  acoustic,  pyro  shock,  thermal  balance, 
and  thermal  vacuum  environmental  testa*  The  qualification  satellite  completed  system  level  Integration,  radio 
frequency  compatibility  electrical  system  baseline  tests  and  thermal  vacuum  tests.  The  results  of  completed 
tests  Indicate  that  demonstrated  performance  meets  specification  requirements. 
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Budget  Activity:  Intelligence  and  Communications,  1 5 

Program  Element :  I33110F,  Defense  Satellite  Communications  System 

(U)  All  subsystems  for  the  first  Defense  Satellite  Communications  System  III  Demonstration  Flight  Satellite 
completed  acceptance  tests  and  were  Integrated  In  the  satellite.  System  level  acceptance  testing  started  In  July 
1980  and  continued  through  March  1981.  This  satellite  (and  the  second  Demonstration  Flight  Satellite)  were  subjected 
to  a  similar  sequential  series  of  tests  as  the  qualification  satellite.  The  first  Demonstration  Flight  Satellite 
completed  system  level  Integration,  radio  frequency  compatibility,  electrical  system  baseline  tests,  acoustic  and 
thermal  vacuum  tests.  Again,  the  results  of  completed  tests  indicate  demonstrated  performance  meets  specification 
requirements.  All  components  and  subsystems  passed;  no  major  waivers  were  required  and  no  major  design  problems 
were  uncovered.  The  first  demonstration  flight  spacecraft  passed  acceptance  tests  In  June  1981.  Assembly  and 
test  of  the  second  flight  demonstration  satellite  Is  in  progress  and  on  schedule.  The  first  DSCS  III  spacecraft, 
paired  with  a  DSCS  II,  was  launched  on  30  Oct  82.  The  on-orbit  portion  of  Development  Test  and  Evaluation  is  In 
progress.  Initial  Operational  Test  and  Evaluation  (IOT&E)  will  begin  In  January  1983. 

2.  (U)  Operational  Test  and  Evaluation:  The  Defense  Communications  Agency  (DCA)  manages  the  overall  DSCS  program, 

which  Includes  the  space  and  terminal  segments.  The  Air  Force  System  Command's  Space  Division  (SD)  Is  responslole 
for  the  acquisition,  deployment  testing,  and  operational  support  of  the  space  segment.  The  US  Army  is  the  executive 
agent  for  all  ground  terminal  procurement.  Installation,  and  testing. 

a.  (U)  Currently  the  Army  Is  procuring  three  different  ground  terminals  to  be  used  In  the  DSCS  system.  When 
the  terminsls  are  delivered  to  the  Air  Force,  the  Air  Force  Communications  Command  (AFCC)  conducts  an  operational 
test  and  evaluation  of  the  terminals  using  Air  Force  personnel  to  operate  and  maintain  the  terminals  In  an  operational 
environment. 

(1)  (U)  The  AN/TSC-100  Is  a  small,  transportable  terminal  for  use  by  the  ground  mobile  forces  (GHF).  AFCC 

conducted  the  AN/TSC-100  qualification  operational  test  and  evaluation  from  May  1982  through  July  1982.  at  Tinker 
AFB,  OK.  The  major  problems  with  the  terminal  were  inadequate  technical  orders  and  a  lack  of  trained  personnel. 

These  difficulties  will  have  to  be  fixed  before  the  terminals  can  be  considered  truly  operational. 

(2)  (U)  The  AN/GSC-39  (medium  terminal)  will  employ  the  electronics  of  an  older  operational  terminal,  the 
AN/FSC-78,  but  will  have  a  smaller  antenna.  The  AN/GSC-39  and  the  AN/GSC-49  terminals  are  a  major  part  of  the  Jam 
Resistant  Secure  Communications  (JRSC)  program.  AFCC  will  conduct  the  JRSC  IOT&E  from  March  1983  through  September 
1983. 

b.  (U)  DSCS  III  consists  of  the  space  segment  and  its  satellite  configuration  control  element  (SCCE).  For 
the  apace  segment,  SD  is  responsible  for  the  overall  test  and  evaluation.  OTEA  will  conduct,  with  trlservlce 
participation,  a  combined  DT&E/IOT&E  (AFTEC  will  manage  the  Air  Force  IOT&E  participation)  to  minimize  test  dupli¬ 
cation.  The  IOT&E  will  begin  in  January  1983  (approximately  60  days  following  the  30  October  launch)  and  will 
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Budget  Activity:  Intelligence  and  Comuni  cat  ions ,  15 

Program  Element :  >33110p7  Defense  Satellite  Communications  System 


last  {or  about  60  days.  The  objectives  will  be  to  Independently  evaluate  DSCS  III  performance  and  operational 
effectiveness,  to  assess  the  antijam  capabilities  of  the  satellite  and  the  SCCE  (and  the  Interface  of  these  items 
with  current  operational  DSCS  terminals),  and  to  evaluate  the  SCCE  logistics  supportablllty ,  reliability,  avail¬ 
ability,  and  maintainability.  The  first  SCCE  will  be  Installed  at  Sunnyvale  AFS,  CA,  and  will  be  operated  by 
personnel  from  Detachment  3,  1901st  Communications  Squadron.  Seven  more  SCCEs  are  planned.  The  SCCE  will  be 
contractor-maintained  (General  Electric)  and  supported.  The  first  satellite  will  be  a  demonstration  flight 
satellite  and  the  SCCE  will  be  an  engineering  development  model,  both  of  which  will  be  quite  similar  to  planned 
production  items. 


3.  System  Characteristics: 

Technical  Characteristics 
Frequency  (Gigahertz) 

Bandwidth  (Megahertz  per  channel) 


Current 

D  / 

Objective 

Estimate 

Demonstrated 

7.25-8.4 

7.25-8.4 

7.25-8.4 

50-85 

50-85 

50-85 

Effective  Isotropic  Radiated  Power  (decibels) 

a.  Channels  1  A  2  (EC/Spot/AC(Dish) )  A/ 

b.  Channel  3  (EC/EC/Spot) 

c.  Channel  A  (EC/EC/Spot/AC(Dlsh)) 

d.  Channela  5  &  6  (EC) 

e.  Beacons  (EC) 

Signal  Cain  to  System  Noise 
Temperature  Ratio  I !/ 

a.  Earth  Coverage  Horn' 

b.  Earth  Coverage  MBA  B / 

c.  Spot  MBA 


29/40/44 

29/40/44 

29/40/44 

i  25/23/34 

25/24/34 

25/25/34 

24/23/34/38 

•  25/24/35/38 

25/24/35/38 

25 

25 

25 

12 

12 

12 

-15 

-13 

-13 

-16 

-15 

-15 

-1 

-0.5 

-0.5 

Nulling  (decibels  below  EC  reference) 
Receive  MBA  C/ 


A /  EC  -  Earth  Coverage;  Spot  -  1.0*  minimum  diameter;  AC  -  Area  Coverage;  Dish  -  3.5*  beam  diameter  awitchable  on 
orbit  to  desired  channel. 

B /  MBA  -  Multiple  Beam  Antenna. 

C/  Baaed  on  a  single  null  anywhere  In  the  satellite  field  of  view  created  within  a  MBA  earth  coverage  pattern. 

Of  Demonstrated  performance  based  on  the  results  of  ayaten  level  qualification  satellite  testing. 

E /  Decibels  per  Degree  Kelvin. 
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(U) 

Operational  Characteristics 

Obiective 

Current 

Estimate 

Demonstrated 

1. 

(0) 

Quantities  (per  satellite) 

a. 

40  Watt  TVTAs  A/ 

(Channels  1  and  2) 

2 

2 

2 

b. 

10  Watt  TWTAs 
(Channels  3  thru  6) 

4 

4 

4 

c. 

SHF  Comand  Links 

2 

2 

2 

d. 

Protected  Beacons 

2 

2 

2 

2. 

(U) 

Saf elllte  Reliability  it 

0.7 

0.7 

0.75* 

3. 

(U) 

Launch  Vehicle  (types)  C/ 

Titan  IIIC 

Titan  34D/IUS 
STS/IUS 

Titan  34D/IUS 
Titan  34D/Transtg 
STS/IUS 

“* 

4. 

(U) 

Weight  (lbs)  0/ 

1650 

1866 

1866 

A/  TWTA  -  Traveling  Have  Tube  Amplifier 
B/  Probability  of  survival  at  7  years 

C /  IUS  -  Inertial  Upper  Stage:  STS  -  Space  Transportation  System  (Space  Shuttle) 
D/  On-orbit  satellite  weight  less  expendables  (dry  weight) 

*  Based  on  analysis  of  demonstrated  piece  part  reliabilities. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  #  33126F  Title:  Long  Haul  Communications  -  DCS 

DOD  Mission  Area:  0363.  Common  User  Communications  Budget  Activity:  #5,  Intelligence  and  Communications 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number  TITLE 

Actual 

Estiaate 

Estimate 

Estimate 

to  Completion 

Coats 

TOTAL  PROGRAM  ELEMENT 

7,940 

12,737 

6,303 

11,542 

Continuing 

N/A 

2022 

Automated  Digital 
Communications  Processing 

2,780 

2,500 

1,167 

2,711 

Continuing 

N/A 

2155 

Systems  Control 

2,480 

2,690 

2,046 

3,235 

Continuing 

N/A 

2157 

Transmission  Improvements 

2,380 

2,600 

1,465 

3,115 

Continuing 

N/A 

2206 

Digital  European 

Backbone 

200 

200 

195 

191 

Continuing 

N/A 

2440 

Secure  Voice  Improvements 
Prograa 

100 

216 

292 

2,290 

Continuing 

N/A 

2953 

Movements  Information  Network 

0 

1,031 

1,138 

0 

0 

2,169 

2981 

Defense  Data  Network 

0 

3,500  ' 

0 

0 

0 

3,500 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Thia  element  la  the  United  States  Air  Force  portion  of  the  trl- 
Servlce  RDT&E  prograa  for  the  Defense  Coaaunl cat Iona  Syatea  (DCS).  The  DCS  provides  the  long  haul,  point-to-point, 
and  switched  network  telecoaaunlcations  needed  to  satisfy  requirements  of  the  National  Coauand  Authorities,  the 
Departaent  of  Defense  and  certain  other  Covernaent  agencies.  The  DCS  RDT&E  prograa  la  structured  to  define  systea 
and  subsyatea  architecture,  specify  design  paraaeters,  and  develop  telecoaaunlcations  technology  for  DCS  modernisation 
and  lmproveaent .  Work  In  this  eleaent  provides  the  equipment  for  an  orderly  transition  to  a  unified  second  generation 
DCS  and  determines  the  architecture  for  the  third  generation  DCS.  It  includes  technology  developaent  and  subsystem 
Implementation  In  the  areas  of  automated  digital  communications  processing  and  distribution  techniques,  performance 
assessment  and  network  manageaent  improvements,  and  transmission  improvements. 

3  (U)  COMPARISON  WITH  FY83  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT&E 

7,970 

9,537 

10,337 

Continuing 

N/A 

Procurement,  Other 

14,423 

9,249 

27,603 

Continuing 

N/A 

Military  Construction 

630 

970 

2,182 

0 

3,782 

FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  P33126F 

DOD  Mission  Area:  7363,  Coaaon  User  Coaaunlcstlons 


Title:  Long  Haul  Coaaunlcstlons  -  DCS 

Budget  Activity:  #5,  Intelligence  and  Communications 


3.  (U)  COMPARISON  WITH  FT  1983  DESRIPT1VE  SUMMARY  (Continued):  ($  In  thousands) 

RDT&E: 

PT  1982:  Minor  reductions  in  scope  of  effort  In  Projects  2022,  21SS  and  2157. 

FT  1983:  Addition  of  funds  to  support  Defense  Coaaunlcstlons  Agency  developaent  of  the  Defense  Data  Network. 
FT  1984:  Level  of  effort  reduced  and  work  deferred  In  Projects  2022,  2155  and  2157  to  fund  higher  priority 
prograas.  Application  of  lower  Inflation  rates. 


Procureaent,  Other: 

FT  1982:  Project  2206  (DEB)  repricing  based  on  better  data. 

FT  1983:  Project  2206  (DEB)  repricing  based  on  better  data.  Project  2157  Is  a  purely  RDT&E  technology  base  project; 

therefore,  procureaent  not  related  to  the  RDT&E  tasks  of  this  project  are  now  Included  under  wideband  sys- 
tea  upgrade  efforts  within  this  prograa  eleaent. 

FT  1984:  Project  2206  (DEB)  repricing  based  on  better  data.  Procureaent  not  related  to  Project  2157  no  longer 
included. 


Military  Construction'- 

FT  1983:  Project  2206  (DEB)  repricing  based  on  better  data. 

FT  1984:  Project  2206  (DEB).  Delays  In  engineering  planning  and  site  preparation  will  cause  construction  of  the 

Uoenstrecht  (Netherlands)  digital  tropospheric  scatter  facility  to  slip  to  FT  1985.  Repricing  from  earlier 
estlaate  based  on  better  data. 


4.  (0)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 


Procureaent,  Other 

FT1982 

Actual 

FT1983 

Eatlaate 

Improvements) 

Project  2206  (Digital 

5,580 

0 

European  Backbone) 

Project  2440  (Secure  Voice 

8,054 

8,002 

Iaproveaent  Prograa) 

Military  Construction 

Project  2206  (Digital 

0 

0 

European  Backbone) 

630 

990 

FT1984 

Eatlaate 

FT1985 

Eatlaate 

Additional 
to  Completion 

Total 

Estimated 

Coat 

0 

0 

Continuing 

N/A 

17,193 

17,137 

Continuing 

N/A 

0 

21,354 

Continuing 

N/A 

0 

3,000 

4,620 

3,782 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #331 26F 

DoD  Mission  Area:  #363,  Co— on  User  Communications 


Title:  Long  Haul  Communications  -  DCS 

Budget  Activity:  #5,  Intelligence  and  Cosasunlcatlons 


5.  ( II )  RELATED  ACTIVITIES:  The  DEB  project  (2206)  Involves  trl-Servlce  funding.  It  Involves  Installation  of  equipment 
at  Army,  Navy,  and  Air  Force  sites.  Overall  program  management  for  this  project  Is  exercised  by  the  Defense  Communl- 

.  cations  Agency  (DCA)  through  appropriate  Management  Engineering  Plans.  The  remaining  four  projects  (2022,  2135, 

2157,  and  2440),  are  part  of  the  coordinated  DCS  RDT&E  program  as  directed  by  the  DCA  Five  Year  Program.  Each  Service 
programs  funds  to  support  work  directed  by  the  DCA  Plan.  Acquisition  of  communications  security  (COMSEC)  equipment 
through  the  National  Security  Agency  to  support  Project  2440  Is  funded  under  Program  Element  33401F. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  Systems  Command  manages  this  program  element  through  the  Electronics  System 
Division  (ESD),  Hanscom  Air  Force  Base,  MA,  (Projects  2206,  2440  and  the  acquisition  aspects  of  2157)  and  the  Rome  Air 
Development  Center,  Rome,  NY,  (Projects  2022,  2155  and  2157).  Electronics  System  Division  receives  technical  support 
the  MITRE  Corporation,  Bedford,  MA.  Other  major  contractors  are:  Computer  Sciences  Corporation,  Falls  Church,  VA; 
Softech,  Waltham,  MA;  Honeywell,  Tampa,  FL;  RCA,  Camden,  NJ;  and,  Slgnatron  Inc,  Lexington,  MA.  Other  contractors 
(total  value,  $3.9  Million)  are:  Digital  Communications  Corporation,  Germantown,  MD,  (Project  2157);  Western  Union, 
McLean,  VA,  (Project  2022);  Ford  Aerospace  and  Communications  Corporation,  Boulder,  CO,  (Project  2022);  Harris  Cor¬ 
poration,  Melbourne,  FL,  (Project  2157);  Hazeltlne,  Creenlavn,  NY,  (Project  2157);  and,  Raytheon,  Sudbury,  MA,  (Pro¬ 
ject  2157). 

/ 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A,  (U)  Project  2022  Automated  Digital  Communications  Processing.  As  the  (DCS)  transitions  to  an  all  digital 
system,  capabilities  are  required  to  provide  service  which  meets  customer  needs.  These  capabilities  will  be  designed 
and  tested  under  this  project.  First,  Is  a  gateway  element  which  will  provide  the  Interface  between  the  DCS  and  other 
digital  networks.  The  sblllty  to  connect  the  DCS  to  other  digital  networka  will  provide  significant  cost  savings  and 
■ore  timely  Information  exchange  between  Defenae  and  non-Defense  customers.  Second  Is  a  feasibility  demonstration  of 
features  such  as  automated  distribution  (electronic  mail),  digital  facsimile,  and  word  processing.  The  purpose  of  the 
latter  la  to  assess  potential  cost  savings  and  manpower  reductions  accruing  from  their  use.  During  FY1982  a  packet 
switching  gateway  was  completed  and  Integrated  switched  network  experiments  were  begun.  The  switched  network  traffic 
simulator  will  be  completed  In  FY1983  and  complete  development  of  a  multi-net  gateway  la  scheduled  for  FY1984. 

B.  (U)  Project  2155  System  Control.  The  purpose  of  this  project  Is  to  develop  system  control  techniques,  algorithms, 
hardware  and  software  specifications  which  provide  worldwide  automated  traffic  reroute  and  restoral.  Basic  data  on 
traffic  loading  will  come  from  DCS  switches.  System  control  equipment  will  Improve  DCS  traffic  management  effectiveness 
by  more  than  thirty  percent.  The  major  effort  Includes  the  Automatic  Voice  Network  (AUT0V0N)  Network  Control  System 
(ANCS).  The  first  ANCS  sites  are  being  Installed  In  Europe  for  field  testing.  System  control  techniques  for  tactical/ 
strategic  communications  system  Interfaces  will  occur  In  FY1983.  Testing  of  a  prototype  digital  analysis  snd  patching 
system  will  continue  In  FY1983,  leading  to  acquisition  specifications  in  FY1984. 
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FYi  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Elenent:  I33126F 

DoD  Mission  Areal  1363,  Common  User  Communications 


Tide:  Long  Haul  Communications  -  DCS 

Budget  Activity:  #5,  Intelligence  and  Communications 


C.  (U)  Project  2157  Transmission  Improvements.  The  objective  of  this  project  Is  to  Improve  transmission  surviva¬ 
bility,  efficiency,  capacity  and  reliability  of  Air  Force  and  Defense  Coaaunlcatlons  System  communication  links  by 
applying  new  techniques  such  as  millimeter  wave  and  fiber  optics,  and  by  developing  transmission  equipment  embodying 
new  techniques  and  technology.  Fabrication  and  teatlng  of  a  digital  tropospheric  scatter  modulator/demodulator  was 
completed  In  FY1982.  Electronic  Counter  Counter  Measures  (ECCM)  antennas  for  digital  radios  will  be  developed  In  FY1983 
with  follow-on  development  of  an  ECCM  radio  subsystem  in  FY1984. 


D.  (U)  Project  2206  Digital  European  Backbone  (DEB).  Under  this  project,  a  digital  transmission  system  Is  being  in 
stalled  In  four  phases  in  Europe.  DEB  is  a  follow-on  to  the  prototype  digital  transmission  system  now  in  operation  be¬ 
tween  Frankfurt  and  Valhlngen,  Germany.  DEB  equipment  replaces  obsolete  analog  equipment.  Improves  security,  and  In¬ 
creases  capacity.  It  Is  the  first  major  digital  transmission  system  In  the  DCS.  DEB  Stage  II  was  begun  In  FY1982  with 
the  Installation  of  digital  equipment  at  Frlolzhelm,  Germany.  Initial  operational  capability  of  DEB  Stage  II  will  occur 
In  FY1984  and  continued  Installation  will  take  place  throughout  Europe. 

E.  (U)  Project  2440  Secure  Voice  Improvement  Program  (SVIP).  SVIP  Is  a  trl-Servlce  program,  with  the  Army  as 
executive  agent,  to  provide  a  high  quality  worldwide  DOD  secure  voice  network.  The  program  was  restructured  In  FY1979 
per  congressional  direction  and  currently  Includes  the  acquisition  of  the  Automatic  Secure  Voice  Communlclcatlons 
(AUTOSEVOCOM)  Life  Cycli  Extension  Program  (ALCEP)  modulation/demodulation  equipment.  Follow-on  development  of  Improved 
secure  voice  capability  Is  scheduled  for  FY1985.  In  FY  1983  funds  were  used  to  analyze  user  requirements  for  secure 
voice  radio  Interfaces  to  command  and  control  aircraft.  FY  1984  funds  will  be  used  for  joint  service  testing  of  the 
STU-IIM  secure  voice  terminal,  with  procurement  to  follow  In  FY  1985. 

F.  (U)  Project  2953  Movements  Information  network  (HIHET).  MINET  la  a  program  to  provide  a  trl-servlce  logistics 
network  In  Europe.  The  Air  Force  RDT&E  funding  support  will  be  $1.0M  In  FY1983  and  $1.2M  In  FY1984,  There  Is  no  pro¬ 
jected  RDT&E  funding  beyond  FY1984.  FY  1983  funds  supported  trl-servlce  Implementation,  operation  and  maintenance  of 
the  MINET  packet  switch  test  bed,  consisting  of  eleven  nodes.  In  FY  1984  the  test  bed  will  be  expanded  to  fourteen 
nodes  and  teatlng  will  continue.  In  FY  1985,  MINET  will  be  integrated  Into  the  then-operational  Defense  Data  Network 
(DDN) ,  with  Operations  and  Maintenance  funding  to  be  borne  by  DDN. 

G.  (U)  Project  2981  Defense  Data  Network  (DDN).  Programmed  funds  represent  Air  Force  share  of  DDN  development  by 
the  Defense  Communications  Agency.  The  DDN  will  ultimately  replace  the  existing  common-user  data  network  (AUTODIN)  and 
provide  high  speed,  multi-level  secure,  packet  switching  communications. 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 


4 


766 


FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 

Program  Element:  I33144F  Title:  Electromagnetic  Compatibility  Analysis  Center  (BCAC) 

DOD  Mission  Areal  HH  -  Coaaon  User  Coaaun  lest  Iona  Budget  Activity:  >S  -  Intelligence  and  Communications 

1 .  (U)  RESOURCES  (PROJECT  LISTING) :  ($  In  thousands) 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

6,965 

7,251 

7,122 

6,900 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTIOH  OF  ELEMENT  AND  MISSION  MEED:  The  Electromagnetic  Compatibility  Analysis  Center  (ECAC)  la  a 
Department  of  Defense  Center  operated  by  the  Air  Force.  The  creation  of  the  Center  stemmed  from  recognition  that  action 
was  required  to  cope  with  the  Increasing  number  and  severity  of  electromagnetic  compatibility  problems.  The  Center  Is 
tasked  with  the  responsibility  of  developing  a  communlcatlons-electromagnetlc  systems  data  base  and  the  analysis  tools 
necessary  to  determine  if  these  systems  will  operate  in  their  intended  electromagnetic  environment.  This  program  element 
provides  core  funding  to  support  data  base  and  analysis  capability  development  as  well  as  specific  analysis  tools  request¬ 
ed  in  support  of  the  Secretary  of  Defense  and  the  Joint  Chiefs  of  Staff.  Analyses  performed  In  support  of  Department  of 
Defense  component's  operational  and  developmental  systems  are  performed  on  a  user  reimbursement  basis. 

3.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUMMARY:  ($,In  Thousands) 

RDT4E  6,880  7,251  7,239  -  Continuing  Not  Applicable 

Deltas  to  the  FY  84  resources  are  as  follows:  FY  82  increase  was  a  Congressional  adjustment  of  $.095M.  FY  84  delta  Is 
due  to  a  $.117M  undistributed  reduction  to  meet  overall  budget  requirements. 


<u> 

OTHER  APPROPRIATION  FUNDS: 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

Operation  and  Maintenance 

4,011 

4,074 

4,288 

4,526 

Continuing 

N/A 

(U) 

RELATED  ACTIVITIES:  The  Center  performs  electromagnetic  analyses  for  major  Department  of  Defense 

communication* 

electronics  systems.  These  system  analysis  projects  are  funded  by  reimbursements  from  users.  These  relmburaed  funds  are 
estimated  to  be  $25.9  million  in  FY  83,  $28.4  million  in  FY  84  and  $30,1  million  in  FY  85.  In  FY  82  for  example,  more 
than  250  separate  projects  for  the  Army,  Navy,  Marine  Corps  and  Air  Force  were  supported.  In  addition,  approximately  60 
other  Department  of  Defense,  joint  agency,  and  other  Federal  agency  projects  were  addressed  by  the  Electromagnetic 
Compatibility  Analysis  Center  (ECAC).  Examples  of  the  systems  being  analyzed  are:  Air  Force  E-3  and  E-4  aircraft. 

Joint  Tactical  Information  Distribution  System  (JTIDS),  Air  Force  Strategic  Satellite  System  and  Clobal  Positioning 
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System;  Army  -  Communications  Command  System,  Airborne  Frequency  Engineering  Management  System,  Patriot  Missile  System, 
Tactical  Frequency  Engineering  System;  Navy  -  EA-6B  Prowler,  Special  Electromagnetic  Interference  Project,  Surface  Missile 
System  (AECIS),  and  PHALANX;  and  Marine  Corps  -  Tactical  communications  electromagnetic  compatibility  analysis  and 
operational  support.  Efforts  of  mutual  concern  to  the  Department  of  Defense  and  other  Federal  Agencies  (l.e..  Federal 
Communications  Commission,  Federal  Aviation  Administration)  Include  projects  such  as  the  Microwave  Landing  System,  Air 
.Traffic  Control  Frequency  Assignment  System,  Alr-Ground-Alr  Frequency  Assignment  Program,  and  Communications  and  Control 
Systems.  The  Center  also  exchanges  data,  math  models,  and  computer  programs  with  other  agencies  Involved  In  frequency 
management  such  as  the  Department  of  Commerce,  Interdepartment  Radio  Advisory  Committee  and  the  the  National  Telecommuni¬ 
cations  and  Information  Administration  (NTIA). 

6.  (IT)  WORK  PERFORMED  BY :  The  Electromagnetic  Compatibility  Analysis  Center  Is  located  In  Annapolis,  MD.  The  contract¬ 
ing  responsibility  Is  performed  by  Headquarters,  Air  Force  Systems  Coaisnd  through  the  Electronic  Systems  Division, 

Hanacom  AFB,  MA.  The  current  contractor  Is  the  1IT  Research  Institute,  Chicago,  1L. 

7.  (U)  ELECTROMAGNETIC  COMPATIBILITY  ANALYSIS  CENTER  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FT  1986); 

A.  (U)  Detailed  Background  and  Description:  The  Electromagnetic  Compatibility  Analysis  Center  (ECAC)  Is  a  Depart¬ 
ment  of  Defense  (DOD)  facility  established  to  provide  advice  and  assistance  on  electromagnetic  compatibility  (freedom 
from  radio  Interference)  problems  to  the  Secretary  of  Defense,  Joint  Chiefs  of  Staff,  the  military  departments  and  other 
DOD  components.  The  Center,  at  Annapolis,  MD,  Is  managed'by  the  Air  Force,  but  Is  available  to  all  DOD  users.  The  chair¬ 
man  of  the  Joint  Chiefs  of  Staff  and  the  Assistant  Secretary  of  Defense  for  Communications,  Command,  Control  and  Intelli¬ 
gence  Jointly  provide  policy  guidance,  assign  projects  and  establish  project  priorities.  The  Center  consists  of  an  Air 
Force  Commander,  Deputies  for  Army,  Navy,  Marine  Corps,  Air  Force,  and  Special  Projects,  and  an  ln-houae  technical  manage¬ 
ment  staff  assisted  by  a  contractor.  The  Center's  primary  function  Is  the  analysis  of  Inter-system  and  system-to- 
envlronment  electromagnetic  compatibility.  The  purpose  of  these  analyses  Is  to  determine  whether  Department  of  Defense 
communlcatlona-electronlcs  systems,  in  use  or  under  development,  will  operate  In  current  and  projected  electromagnetic 
environments.  These  analyses  Include  consideration  of  the  Impact  of  the  expected  electromagnetic  environment  on  both 
civilian  and  military  telecommunications  equipment  and  conalderatlon  of  efficient  use  of  the  available  frequency  spectrum 
to  enhance  spectrum  management.  Other  analyses  performed  are  those  on  frequency  allocations  and  assignments  In  support 
of  the  frequency  management  In  the  military  departments  and  the  Unified  and  Specified  commands.  To  perform  the  required 
analyses,  the  Center  maintains  and  develops  basic  analysis  techniques  Including  models,  prediction  anslysls  system  and 
special  techniques.  In  addition  to  the  analysis  techniques,  the  Center  maintains  and  develops  an  extensive  environmental 
data  base  idilch  contains  millions  of  pieces  of  dsts  to  perform  the  electromagnetic  compatibility  analyses.  The  data 
base  files  Include  Information  on  the  location  and  operating  characteristics  of  United  States  and  foreign  equipment  and 
systems,  the  equipment  complements  of  specific  vehicles  or  platforms  (ship,  army,  units,  slrcraft,  etc.),  the  allocation 
and  use  of  the  frequency  spectrum  and  all  associated  United  States  snd  International  rules  and  regulations,  digitized 
topographic  data  (U.S.  and  other  nations),  and  future  communlcatlona-electronlcs  (C-E)  equipments  and  systems  In  develop¬ 
ment  or  conceptual  stages.  The  Center  also  provides  the  necessary  facilities  to  perform  Its  mission.  This  includes 
computer  rental  and  operations,  administrative  support,  purchased  supplies  and  services,  building  rental,  and  contract 
functions.  The  Research,  Development,  Teat  and  Evaluation  (3600)  funds  primarily  provide  for  development  and  maintenance 
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of  the  analytical  capabilities,  development  of  additional  data  base  requirements  and  government  support.  The  Operation 
and  Maintenance  funds  (3400)  primarily  support  operational  analysis  projects  of  the  military  services  and  data  base 
maintenance . 

B.  (U)  Program  Accomplishments  and  Future  Efforts:  In  recents  years,  the  program  element  funding  provided  the 
operation,  maintenance  and  administration,  updating  to  data,  and  the  continued  development  of  electromagnetic  capability 
analysis.  Timely  short  term  responses  to  operational  problems  from  Southeast  Asia,  Europe,  and  the  Continental  United 
States  were  provided.  Frequency  assignment  analyses  have  been  continuous.  Analyses  of  equipment,  proposed  or  In  re¬ 
search  and  development,  have  been  documented  in  technical  reports.  The  Center  analyzed  and  formulated  the  Department  of 
Defense  and  Services  positions  relative  to  the  General  Worldwide  Administrative  Radio  Conference  (CWARC)  which  was 
held  in  Geneva  during  1979.  The  Center  will  again  support  the  GWARC  representatives  In  1984  and  la  preparing  for  that 
meeting  In  the  1982-83  time  frame.  In  FT  1981,  the  ECAC  manpower  to  support  Its  mission  was  54  mllltary/clvll  service 
and  approximately  600  contractor  personnel. 

(1)  (U)  FY  1982  Achievements:  Research,  Development,  Test  and  Evaluation  (RDT&E)  funding  provided  continued 
data  base  and  Frequency  Records  Resource  System  development  and  the  expansion  of  analytical  model  capabilities  in  many 
areas  of  electromagnetic  compatibility  solution.  The  analysis  project  effort  expended  with  demand  of  Defense  and  other 
government  agencies  for  analysis  services  continues  to  Increase.  The  majority  of  analysis  projects,  for  both  defense  and 
non-defenae  activities,  are  financially  supported  by  those  activities  through  reimbursement. 

i 

(2)  (U)  FY  1983  Program:  The  FY  1983  program  will  be  similar  In  content  to  the  efforts  described  above.  It  Is 
anticipated  that  as  systems  become  more  complex  and  the  number  of  frequency  spectrum  users  grow,  the  interference  problems 
and  requests  for  analysis  and  data  will  Increase.  The  level  of  effort  expended  on  work  directly  funded  under  this  program 
will  be  held  approximately  constant  while  the  amount  of  user  reimbursement  work  la  expected  to  grow  about  two  percent. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  requirement  for  electromagnetic 
analysis  Is  Increasing  because  of  the  growing  number  and  complexity  of  communlcatlons-electromagnetlc  systems.  This 
program  will  develop  and  maintain  Improved  analytical  tools  and  data  bases  and  make  these  capabllltes  available  to  all 
Department  of  Defense  users.  Examples  of  the  wide  variety  of  systems  which  will  be  supported  In  FY  1984  Include  the  MX 
Ground  Sites  EMC  Analysis  and  Compass  Call  Electronic  Warfare  platform.  Joint  Tactical  Information  Distribution  System, 
Worldwide  Airborne  Command  Post  E-4B  Aircraft  and  Marine  Corps  Foliage  Penetration  Battlefield  Surveillance  Radar  System. 
In  addition,  this  program  will  support  the  Secretary  of  Defense  and  Joint  Chiefs  of  Staff  in  spectrin  allocat lon/asslgn- 
aent  and  special  electromagnetic  compatibility  analysis  projects.  The  estimated  costs  are  based  on  past  program  experi¬ 
ence  adjustments  for  expected  cost  growth  and  projected  workload  to  support  the  above  projects. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


C.  Major  Milestones:  Hot  applicable. 
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Program  Element :  #  3 3401 P 

DOD  Mias Ion  Area:  #364  -  COMSEC 

1.  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

Project  FY  1982 

Number  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  1,594 


Title:  Communications  Security  (COMSEC) 

Budget  Activity:  #5  -  Intelligence  and  Communications 


FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

1,621 

[  1 

[  1 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  principal  objective  of  this  program  Is  the  Improvement  of 

communications  security  within  the  United  States  Air  Force*  It  Is  a  continuing  effort  divided  Into  several  task 
areas.  The  overall  effort  Is  part  of  national  communications  security  program  managed  by  the  National  Security  Agency 
with  participation  by  other  services/agencies.  The  Air  Force  portion  of  this  overall  program  addresses  problems 
encountered  In  adapting  general  purpose  cryptographic  equipment  for  use  In  new  communication  systems.  The  efforts 
are  primarily  directed  at  Insuring  that  all  systems  being  developed  by  the  Air  Force  meet  current  national  communica¬ 
tion  security  requirements.  Specific  emphasis  la  placed  on  correcting  any  known  deficiencies. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


RDT4E  1,594  ;  1,621  1,593  Continuing  N/A 

Procurement  Not  Applicable 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  The  National  Security  Agency  is  the  overall  manager  of  communications  security  equipment 
research  and  development  under  the  policy  guidance  of  the  Assistant  Secretary  of  Defense  (Communications,  Command, 
Control  and  Intelligence).  The  services  perform  efforts  under  common  Program  Element  133401.  The  Air  Force  Electronic 
Security  Command  performs  COMSEC  testing  on  off-the-shelf  equipment  selected  for  operational  use  In  the  USAF  and 

also  recommends  the  uae  of  cryptographic  equipment  to  operational  commands. 

6.  (U)  WORK  PERFORMED  BY:  All  research  and  development  tasks  under  this  program  are  managed  through  the  Rome  Air 
Development  Center  of  the  Air  Force  Syetems  Command,  Electronic  Systems  Division,  Hanscom  AFB,  HA.  Contractors  are: 
Lincoln  Laboratory,  Bedford,  MA;  Arcon  Corp.,  Bedford,  MA;  Hughes  Aircraft  Co.,  Irvine,  CA;  IDEAS  Inc.,  Beltsville, 

MD;  National  Bureau  of  Standards,  Boulder,  CO;  and  six  other  contracts  valued  at  $250,000. 
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7.  (U)  COMSEC  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IK  FY  84) 

A.  (U)  Project  Description:  The  purpose  of  this  program  Is  to  develop  the  technology  required  by  the  Air  Force  to 
Integrate  NSA  developed  COMSEC  equipment  Into  systems  and  to  support  the  Electronic  Security  Command  (ESC)  in  per¬ 
forming  Its  "compromising  emanations"  mission. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Developed  and  tested  techniques  for  reducing  harmful  effects  of  ambient  air¬ 
craft  noise  on  narrowband  secure  voice  systems.  Developed  and  tested  techniques  for  very  low  bit  rate  digital  voice 
systems.  Began  development  of  an  Intrusion  Resistant  Fiber  Optic  System.  Developed  and  transitioned  an  antenna 
calibration  facility  and  an  optical  modulator  for  TEMPEST  testing. 

(2)  (U)  FY  1983  Program:  Increase  level  of  technology  development  to  support  secure  voice  In  satellite  systems 
and  systems  with  Electronic-Counter-Counter-Measures  (ECCM)  requirements.  Continue  performing  as  Test  Agent  for  the 
DOD  Digital  Voice  Consortium.  Complete  development  and  testing  of  the  Intrusion  Resistant  Fiber  Optic  System. 

Expand  programs  for  automated  TEMPEST  test  and  analysis  to  reduce  labor  Intensive  aspects  of  the  mission. 

/ 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Develop  and  test  a  new  16  Kbs  packetlzed 
digital  voice  systems  to  permit  high  quality  secure  voice  In  staff  offices,  command  centers,  and  at  executive  level. 
Initiate  development  of  programmable  COMSEC  systems  for  local  area  networks  based  on  research  In  programmable  control 
and  novel  key  distribution  concepts  currently  sponsored  by  Air  Force  and  NSA. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  N/A 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984;  Not  Applicable 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  <  35114F 

DoD  Mission  Areal  #357  Navigation  and  Position  Fixing 


Title:  Traffic  Control  and  Landing  Systems  (TRACALS) 
Budget  Activity:  #5,  Intelligence  &  Communications 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  in  thousands) 


Project 

FY  1982 

Number 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

5,280 

1956 

TPN-19  Improvements 

474 

2026 

System  Support 

457 

2148 

LORAN  C/D 

1,350 

2610 

Berlin  Long  Range  Radar 

370 

2681 

CPN-22  Electronic  Counter- 
Countermeasures 

2,629 

2760 

Mobile  Planar  Array 

2759 

Microwave  Landing  System 

2966 

Rapidly  Deployable  Air  Traffic 
Control  System 

2967 

Air  Traffic  Control  Survivability 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

4,345 

6,269 

7,798 

Continuing 

N/A 

285 

270 

270 

Continuing 

2,474 

N/A 

759 

2,900 

401 

2,574 

1,125 

2,300 

2,575 

2,533 

52,100 

24,600 

26,350 

1,526 

8,303 

1,526 

56,  975 

27, 133 

2,420  10,300  12,  720 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION:  This  program  provides  the  Air  Force  with  the  Air  Traffic  Control  and 

Landing  equipment  required  for  safe,  efficient,  worldwide,  all  weather  Air  Force  flying  operations.  The  mission 
need  Is  to  provide  take  off,  enrouto  and  landing  guidance  and  surveillance  In  order  to  meet  wartime  sortie  require¬ 
ments.  In  peacetime,  the  need  is  to  support  training,  logistics  and  other  operational  flying  with  maximum  safety. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

RDT&E  5,280  5,060  3,907  Continuing  N/A 

Procurement  (Other)  4,213  399  2,591  Continuing  N/A 


(U)  The  FY83  RDT&E  estimate  Is  $700  thousand  less  than  reported  In  the  FY83  Descriptive  Summary.  The  funds  requested 
for  program  definition  of  an  Advanced  Military  Landing  System  (Project  2759)  were  not  supported  In  the  FY83  Defense 
Authorization  BUI.  The  program  has  been  restructured  for  an  FY84  new  start  to  emphasize  early  acquisition  of  variants 
of  the  civil  Microwave  Landing  System  for  tactical  use  and  acquisition  of  fixed  base  equipment  In  a  combined  program 
with  the  Federal  Aviation  Administration.  The  project  has  been  renamed  to  Indicate  Identity  with  the  civil  program. 

A  $6.5  million  Increase  In  total  program  RDT&E  cost  reflects  a  later  start  In  military  avionics  development  and  aircraft 
Integration  work. 
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Program  Element:  #  35114F 
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The  FY84  RDT&E  estimate  is  Increased  by  $2,574  million  in  project  2681  and  related  other  procurement  funds  are 
slipped  from  PY84  to  FY85.  The  project  provides  an  electronic  counter-countermeasures  capability  for  the  two  AM/CPN-22 
precision  approach  radars  to  be  Installed  in  Berlin.  Contract  negotiations  In  early  FY82  verified  the  possibility  of 

'i  ]  Cost  to  achieve  this  greater  capability  was  negotiated  at  about  $2.6 

million  more  than  originally  anticipated.  This  submission  funds  the  increase  by  deferring  acquisition  of  a  second  system 
Into  FY85  and  using  the  FY84  Other  Procurement  funds  projected  last  year  to  complete  the  development  and  test  of  a  pro¬ 
totype.  Some  $300  thousand  of  the  Increase  additionally  develops  and  tests 

1  This  device  provides  additional  anti-jam  margin  during  final 
approach  to  Berlin.  [  J 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

FY  1982 
Actual 

Procurement  (Other)  4,115 


FY  1983 
Estimate 
390 


FY  1984 
Estimate 
0 


FY  1985  Additional 
Estimate  to  Completion 
6, 157  Continuing 


Total 

Estimated 

Cost 


n7a 


2681  GPN-22  ECCM 

$ 

QTY 


2760  Mobile  Planar  Array 

$ 

qTY 


3,177 

1 


2,945 

25 


2759  Microwave  Landing  System 
Fixed  Bose  (FAA) 


$ 

250,000 

250,000 

QTY 

200 

200 

Tact  leal /Transportable 

• 

$ 

150,000 

150,000 

qTY 

100 

100 

V 

Combat  Operating  Base 


$ 

125,000 

125,000 

qTY 

100 

100 

2%(>  Rapidly  Deployable  ATC  System 

$ 

514,250 

514,250 

qTY 

25 

25 

773  %ll 
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Program  Element :  I  35114F 

DoD  Mission  Areal  #35?.  Navigation  and  Position  Fixing 


FY  1982 
Actual 


Title  1  Traffic  Control  and  Landing  Systems  (TkACALS) 
Budget  Activity:  #?>.  Intelligence  A  Communications 

Total 

FY  1583  FY  1984  FY  198S  Additional  Estimated 

Estimate  Estimate  Estimate  to  Completion  Cost 


2967  ATC  Survivability 
$ 

QTY 

EC  CM  Mods 
ARM  Alarm 

Quick  Restoral  Sensor 

Procurement  (Aircraft) 

2759  Microwave  Landing  System 
Commercial  Receivers 
$ 

QTY 

Military  Receivers 
$ 

QTY 

7681  AN/CPN-22  ECCM 

Passive  Reflectors 
$ 

QTY 

Military  Construction 

2967  RAPCON  Hardening 
$ 

QTY 

Funds  from  Federal  Republic  of  Cermany 
for  Berlin  Radar  Project  2610 


51,165 


120,000 

2.500 

457,500 

6.500 


41,900 

14 


(19,100)  (8,100)  (14,400)  (15,700) 


51,165 


120,000 

2.500 

457,500 

6.500 


44,700 

15 


(65,100) 


5,  (U)  RELATED  ACTIVITIES;  Microwave  Landing  System  (MLS),  This  system  has  been  developed  and  tested  by  the  Federal 
Aviation  Administration.  Fined  baae  ground  equipment  for  the  Air  Force  will  be  acquired  under  FAA  contract,  rdt&e 
funds  In  this  request  accomplish  three  tasks:  I)  engineering  development  of  tactical/transportable  ground  equipment; 

2)  aircraft  Integration  and  test  of  commercial  MLS  avionics  for  use  on  tanker/transport  type  aircraft,  and;  3)  develop¬ 
ment  and  test  of  avlonlca  capable  of  providing  a  category  II  landing  capability  for  fighter  type  aircraft.  The  vast 
majority  of  RDT&E  funds  projected  through  the  1990s  concentrate  on  this  last  effort.  The  Navy's  Multimode  Receiver 
program  may  have  application  to  the  Air  Force's  need  for  fighter  avionics  but  Its  use  will  not  appreciably  reduce 
RDT&E  requirements  as  RDT&E  funds  are  used  to  Integrate  avionics  Into  weapon  systems  on  a  platform  by  platform  basis. 
The  Global  Positioning  System  will  be  Investigated  as  an  alternative  to  the  precision  distance  measuring  equipment 
required  on  civil  aircraft  as  part  of  the  MLS  avionics  subsystem.  If  GPS  may  be  used  for  this  function,  considerable 
savings  In  avionics  acquisition  costs  are  possible. 
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Air  Traffic  Control  Survivability.  One  portion  of  this  project  provides  protection  against  the  Antl-Radiatlon  Missile 
threat  to  airport  surveillance  radars  at  combat  operating  bases  In  Europe  and  Korea.  Anti-Radlatlon  Missile  Alarms 
developed  under  the  Tactical  Air  Control  System  Improvement  Program  (P.E.  27412F)  will  be  used. 

6.  (U)  WORK  PERFORMED  BY: 

Sanders  Assoclaties,  Inc.  Nashua,  New  Hampshire  -  Phase  3  Berlin  Radar  Program  (Project  2610);  Ceneral  Electric  Company, 
Fairfield,  Connecticut  -  Phase  2  Berlin  Radar  Program  (Project  2610);  Raytheon  Company,  Sudbury,  Massachusetts  -  AN/TPN-19 
Improvements  (Project  1950)  and  AN/GPN-22  ECCM  (Project  2681);  Sperry  Gyroscope,  Great  Neck,  Long  Island,  New  York  - 
LORAN  C/D  (Projecc  2148);  AIL,  Farmlngdale,  New  York  -  Phase  1  Berlin  Radar  Program  (Project  2610); 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  2026  -  System  Support.  This  project  provides  planning  support  to  all  Traffic  Control  and  Landing 
System  acquisition  projects.  It  funds  travel  and  small  study  contracts  In  support  of  preprogram  costing  and  definition 
efforts.  FY  1982/3  efforts  are  defining  program  requirements  for  the  FY  1984  Microwave  Landing  System  new  start  as 
well  as  travel  supporting  some  Air  Force  System  Command  managed  projects  which  require  no  RDT&E  funds.  FY  1984 
efforts  will  support  FY  85  new  starts  for  Air  Traffic  Control  Survivability  and  a  Rapidly  Deployable  Air  Traffic  Control 
System  (a  replacement  for  the  1950s  vintage  AN/MPN-14  mobile  radar  approach  control). 

B.  Project:  2681  -  AN/CPN-22  Electronic  Counter  -  Countermeasures  (ECCM).  This  project  develops,  tests  and 
acquires  an  ECCM  capability  for  the  two  AN/CPN-22  precision  approach  radars  to  be  Installed  at  Tegel  and  Templchof 
airports  In  Berlin.  FY  1982/3  efforts  develop  an  ECCM  capability.  The  FY  1984  request  funds  modification  and  test  of 
one  radar.  If  testing  validates  a  [_ 

]a  second  system  will  be  modified  in  FY  1985  with  Other  Procurement  funds.  An  included 
RDT&E  effort  is  development  and  test  of  a[. 

^provides  added  anti-jam  margin  on  final  approach,  f  Jwlll  be  acquired  in  FY  1984  If 

unit  cost  la  as  low  as  anticipated  (less  than  $5000).  The  purpose  of  both  this  project  and  the  Berlin  Radar  Program, 
which  Is  funded  principally  by  the  Federal  Republic  of  Germany,  is  to  assure  that  U.S.  air  access  to  Berlin  cannot  be 
denledf  J 

C.  (U)  Project:  2760  -  Mobile  Planar  Array.  The  current  Air  Traffic  Control  Radar  Beacon  system  Is  subject  to  false 
target  returns  which  Impede  an  air  traffic  controller's  ability  to  separate  traffic.  In  a  Joint  acquisition  with  the 
Federal  Aviation  Administration  the  Air  Force  Is  acquiring  open  planar  array  antennas  for  all  of  its  fixed  base  air 
traffic  control  radars.  The  open  planar  array  reduces  false  targets  by  90  per  cent.  These  RDT&E  funds  develop  and 
test  a  modified  version  of  the  open  planar  array  to  be  used  on  mobile  air  traffic  control  radars.  Size,  weight  and 
mobility  considerations  preclude  use  of  the  antenna  bought  for  fixed  sites.  FY  1983  efforts  lead  to  a  contract  for 
prototypes  to  mate  with  the  AN/TPN-19  and  AN/MPN-14  mobile  radars.  FY  1984  funds  pay  for  fabrication  and  test. 
Modification  kits  will  be  acquired  and  Installed  In  FY  1985  If  testing  is  successful. 
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0.  (U)  Project:  2759  -  Microwave  Landing  System.  NEW  START.  This  Is  a  twenty  year  program  whose  ultimate  purpose  Is 

to  convert  the  Air  Force  from  use  of  Precision  Approach  Radar  (PAR)  and  the  Instrument  Landing  System  (ILS)  to  use  of 
the  International  standard  Microwave  Landing  System  (MLS)  for  all  tactical  and  fixed  base  precision  landing  operations. 

This  conversion  will:  1)  provide  for  continued  interoperability  with  civil  landing  systems;  2)  remove  the  military 
limitations  of  precision  aproach  radar  (l.e.  limited  mobility,  vulnerability,  high  manpower  cost,  site  sensitivity)  and 
ILS  (l.e.  vulnerability,  no  mobility,  siting  restrictions);  3)  provide  for  operations  to  lower  mlnlmums  than  current 
systems  usually  achieve;  4)  provide  a  new  capability  for  all  weather  operations  Into  austere  airstrips,  and;  5)  assure 
continued  landing  system  lnteroperablity  with  NATO  which  has  also  agreed  to  transition  to  MLS.  By  the  year  2000,  all 
Air  Force  bases  and  all  Air  Force  aircraft  will  be  equipped  with  MLS  ground  equipment  and  receivers.  Per  Defense 
Culdance,  acquisition  of  both  ground  equipment  and  avionics  will  be  paced  to  civil  sector  plans  with  most  acquisition 
costs  Incurred  In  the  1988-1996  time  frame.  The  overall  MLS  program  will  consist  of  four  separate  acquisition  projects. 

The  FY  1984  request  solicits  funds  for  only  one  of  the  projects  but  all  are  addressed  below  to  show  the  relationship 
of  the  new  start  to  long  term  plans  and  to  identify  the  ultimate  funding  commitment. 

(U)  Tactical  System  -  The  FY  1984  funds  requested  apply  entirely  to  this  effort.  Military  Airlift  Command  Is  responsible 
for  Initial  deployment,  forward  area  supply  and  medical  evacuation  of  Army  maneuver  forces,  particularly  in  rapid  deploy¬ 
ment  scenarios.  MAC  has  no  all  weather  landing  capability  into  austere  forward  airstrips  to  support  these  missions. 

The  Air  Force's  first  priority  In  Its  MLS  program  Is  to  rectify  this  deficiency.  FY  1984-1986  RDT&E  funds  and  FY 
1987-89  Aircraft  and  Other  Procurement  funds  will  be  applied  to:  1)  developing,  testing  and  deploying  a  modular, 
civil  Interoperable  tactical  Microwave  Landing  System  based  on  the  FAA  developed  MLS  and  prior  work  done  by  the  Army 
on  the  Joint  Tactical  Microwave  Landing  System  and;  2)  adapting  commercial  MLS  avionics  expected  to  be  available  In 
late  1983  for  Installation  on  MAC  C-130  and  C-141  aircraft.  Installation  of  MLS  avionics  on  MAC  aircraft  In  support 
of  the  tactical  program  will  have  the  added  advantage  o f  assuring  MAC  worldwide  civil  Interoperability  as  MLS  Is  Intro¬ 
duced  beginning  In  1985.  The  tactical  program  will  Initially  acquire  60  sets  of  ground  equipment  and  modlfty  600-800 
aircraft.  Initial  operating  capability  Is  planned  for  the  second  quarter  of  FY  1988  (5  ground  sets  and  50  C-130s)  but 
efforts  are  In  progress  to  accelerate  this  date  by  up  to  a  year.  Army  participation  Is  being  staffed.  The  Navy/Marine 
multi-mode  receiver  will  Interoperate  with  ground  equipment.  Additional  ground  equipment  may  be  acquired  In  the  1990s 
as  back  up  to  fixed  base  equipment  at  combat  operating  bases  In  Europe  and  Korea.  Total  cost  for  the  tactical  program 
la  about  $10  million  lr  RDT&E  from  FY84  through  FY86,  some  $70  million  for  60  ground  systems  from  PY87  to  FY89,  and 
some  $50  million  for  600  aircraft  modifications.  RDT&E  funds  are  not  meant  to  reinvent  MLS  but  to  engineer  and  test 
equipment  suitable  for  quick  erection  In  an  austere  tactical  environment.  A  third  of  the  RDT&E  money  funds  flying 
hours  for  test  and  evaluation* 

(U)  Fixed  Base  System  -  The  Air  Force  will  acquire  equipment  for  its  bases  In  the  United  States  as  part  of  FAA's  second 
buy  beginning  In  1987.  Equipment  will  be  Identical.  OSD  direction  Is  pending  designating  the  Air  Force  as  lead  service 
for  managing  DoD  participation  In  the  FAA  program.  The  acquisition  schedule  will  be  paced  by  aircraft  avionics  equlppage 
and  civil  sector  progress. 

(U)  Standard  Military  Avionics  -  Off-the-shelf  commercial  avionics  will  not  be  suitable  for  high  performance  military 
aircraft.  A  development  program  for  a  standard  airborne  receiver  will  be  Initiated  In  FY87  with  acquisitions  from  FY 
89-98.  Some  6500  aircraft  must  be  equipped.  The  Navy's  multi-mode  receiver  will  be  evaluated  as  a  possible  solution 
as  will  the  use  of  CFS  In  lieu  of  the  precision  distance  measuring  equipment  which  Is  part  of  an  MLS  receiver.  The 
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vast  majority  of  RDT&E  funds  projected  through  the  1990s  are  to  integrate  the  receiver  into  weapons  systems.  Though 
sometimes  funded  with  aircraft  procurement  funds  In  Individual  weapon  system  program  elements,  the  Air  Force  tins  chosen 
to  present  this  as  an  up  front  cost  to  provide  a  clearer  picture  of  the  scope  of  the  program.  Additional  commercial 
avionics  procurements  are  likely  for  tankers  and  support  aircraft  after  conclusion  of  the  tactical  program.  Costs  for 
acquisitions  In  the  1990s  are  not  at  all  firm.  If  civil  sector  ILS/MLS  conversions  lag,  more  aircraft  can  be  equipped 
during  initial  production  at  a  cost  saving.  If  civil  sector  conversion  proceeds  rapidly,  more  modifications  will  be 
necessary  at  higher  cost  but  It  may  not  then  be  necessary  to  equip  aircraft  for  both  1LS  and  MLS  during  the  transition. 
The  costs  stated  are  median  estimates  subject  to  wide  variance.  Modifications  and  the  cost  to  acquire  receivers  for 
Installation  In  new  production  aircraft  will  not  be  funded  In  this  Program  Element  but  total  costs  are  stated  to  define 
the  magnitude  of  the  MLS  program. 

(U)  Combat  Operating  Base  System  -  Bases  in  Europe  and  Korea  may  be  equipped  either  with  hardened  versions  of  the  civil 
system  procured  for  use  In  the  United  Scates  or  shelterized  versions  of  the  tactical,  mobile  system.  Either  version 
must  have  the  capability  to  vary  the  location  of  the  elevation  antenna  to  allow  operation  from  surviving  segments  of 
damaged  runways.  The  system  operational  concept  is  still  being  defined.  No  funds  will  be  spent  on  this  portion  of  the 
program  until  at  least  1987.  The  U.S.  Is  committed  to  NATO  to  equip  main  operating  bases  for  MLS  service  by  1998. 

E.  Project  2966  -  Rapidly  Deployable  Air  Traffic  Control  System.  This  Is  a  planned  KY85  new  start.  Comments  are 
provided  due  to  Its  Importance  and  the  magnitude  of  the  resources  Involved.  This  project  replaces  32  AN/MPN-14  mobile 
radar  approach  control  facilities  of  1950's  vintage.  The  AN/MPN-14  will  be  loglstlcally  unsupportable  In  1985  and  can 
be  continued  until  this  replacement  Is  available^ 

"|  Aside  from  Its  age,  the  AN/MPN-14  'Is  outslzed  cargo  limiting  Its  ability  to  be  deployed  rapldlyT 

J  Because  the  Air  Force  has  10  deployable  (1  depot)  AN/TPN-19 
high  capacity  mobile  radar  approach  controls  of  recent  vintage,  the  AN/MPN-14  replacement  will  be  designed  for  operation 
at  low  capacity  forward  area  expeditionary  airfields.  It  will  be  C-130  transportable,  rugged,  designed  for  repair  of 
battle  damage  and  equipped  to  operate  In  a  collateral  Jamming  environment.  Twenty-five  systems  will  be  procured  for 
the  active  Air  Force  and  Air  National  Cuard.  Extensive  test  of  a  prototype  acquired  with  RDTAE  funds  Is  planned. 
Existing  technology  will  be  used.  Radar  approach  controls  support  the  tactical  mission  by  sequencing  aircraft  and 
providing  departure/landing  guidance.  This  allows  clear  weather  sortie  rates  to  be  sustained  at  night  and  In  adverse 
weather  and  battle  damaged  aircraft  to  be  recovered  at  a  higher  rate  than  would  otherwise  be  the  case. 

F.  Project  2967  -  Air  Traffic  Control  Survivability.  This  1985  new  start  is  designed  to  Increase  the  survival 
prospects  for  fixed  base  radar  approach  control  facilities  In  Europe  and  Korea.  Separate  activities  provide  AN/CPN-20 

radars  f 

J  harden  operations  facilities  against  collateral  damage  from  airfield  attack,  acquire  the  Anti -Radiation  Missile 
Alarm  being  developed  for  the  Tactical  Air  Control  System  and  make  provisions  for  continuity  of  operations  If,  despite 
all  other  measures,  radar  service  is  lost.  Previous  survival  projects  have  provided^ 

la  quick  reatoral  TACAN  and  made  provisions  for  back  up  control  tower  services.  Better  operating  capability  In 
a  chemical  warfare  environment  la  addressed  in  other  Air  Force  programs  not  in  this  program  element.  The  combination 
nt  all  activities  la  expected  to  make  air  traffic  control  services  as  survivable  as  the  ability  of  the  base  to  generate 
combat  aortlea. 
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1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

PROJECT  FY  1982 

NUMBER  TITLE  Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

2.  (U)  BRIEF  DESCRIPTION  OF  PROGRAM  ELEMENT  AND  MISSION  NEED:  This  program  element  funds  RAD  to  Integrate  CPS  user 
equipment  Into  Air  Force  airborne  and  ground  platforms.  It  also  funds  production  and  Installation  of  GPS  equipment  and 
development  of  aircraft  modifications  necessary  to  complete  the  installations.  Military  forces  need  to  know  precise 
location  to  enhance  command  and  control  and  to  engage  In  strategic  and  tactical  warfare.  A  global,  common  grid 
positioning  and  navigation  system  Is  required  to  Increase  both  accuracy  and  the  availability  of  current  weapon  systems, 
especially  at  night  and  In  adverse  weather,  thus  significantly  increasing  their  effectiveness.  GPS  satellites  will  also 
carry  the  Integrated  Operational  NUOET  Detection  System  (IONDS)  as  an  additional  payload  to  detect  and  locate  nuclear 
detonations.  The  CPS  Mission  Element  Need  Statement  was  revalidated  by  the  Secretary  of  Defense  at  Milestone  II. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

TOTAL  FOR  PROGRAM  ELEMENT  ;  N/A 

(U)  The  Air  Force  CPS  avionics  program  has  been  accelerated  one  year  in  the  FY  84  President's  Budget.  As  there  were 
originally  no  RDTAE  funds  In  either  FY  83  or  FY  84,  a  Descriptive  Summary  was  not  required. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

AIRCRAFT  PROCUREMENT  19,700  Continuing  N/A 

(Qty)  (32) 

(U)  GPS  Full  Scale  Development  R&D  1*  funded  In  PE  647 78F.  CPS  space  and  ground  segment  procurement  and  preplanned 

product  Improvements  are  funded  In  PE  35165F. 

5.  (U)  RELATED  ACTIVITIES:  The  Joint  progran  manager  coordinates  the  supporting  activities  of  the  Army,  Navy,  Marine 
Corps,  Defense  Happing  Agency,  Department  of  Transportation  and  North  Atlantic  Treaty  Organization  through  his  deputies 
In  the  Joint  Program  Office.  The  use  of  the  Global  Positioning  System  for  providing  guidance  corrections  for  tactical 
missiles  Is  being  separately  explored  under  Program  Element  63601F,  Conventional  Weapons  Technology.  Investigation  of 
advanced  anti-jamming  technology  is  conducted  under  Program  Element  63203F,  Advanced  Avionics  for  Aircraft.  Program 


Tot  nl 

FY  1983  FY  1984  FY  1985  Additional  Estimated 

Estimate  Estimate  Estimate  to  Completion  Costs 

6,77  b  !>,  289  Continuing  N/A 
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Element  64778F  also  supports  the  Navy's  Fleet  Ballistic  Missile  Programs  (Program  Element  11221N  Fleet  Ballistic  Missile 
Systems). 

(U)  The  North  Atlantic  Treaty  Organization  Clobal  Positioning  System  Project,  a  cooperative  venture  between  the  United 
States  and  nine  other  nations,  provides  Information  to  these  nations  to  assist  In  making  decisions  about  adopting  the 
system  for  military  forces. 

(U)  Full  Scale  Development  of  user  equipment  Is  funded  by  all  services  under  Program  Elements  64777N  and  64778A/F  NAVSTAR 
Clobal  Positioning  System  for  the  Navy,  Army  and  Air  Force,  respectively.  The  Air  Force  also  funds  satellite  development 
and  ground  control  segment  development/deployment  In  this  PE.  Funds  to  procure  the  lnltal  28  satellites  via  a  multiyear 
block  buy,  to  procure  follow-on  replenishment  satellites,  and  to  develop  preplanned  product  Improvements  to  GPS  are  in 
PE35165F,  NAVSTAR  CPS  Space  and  Control  Segments.  RDT&E  and  procurement  funds  to  Integrate  CPS  user  equipment  Into  Air 
Force  ground  and  airborne  platforms  Is  In  PE  35164F  NAVSTAR  GPS  User  Equipment. 

(U)  The  IONDS  payload  will  be  flown  on  all  remaining  first  generation  CPS  satellites  (NAVSTARs  8-11)  and  on  all 
operational  satellites.  Program  Elements  31357F  and  12433F,  Integrated  Operational  Nuclear  Detonation  Detection  System, 
funds  IONDS  payloads.  Expendable  launch  services  (Atlas  E/F)  are  funded  under  Program  Element  35119F,  Space  Boosters. 
Space  Shuttle  launches  are  funded  under  Program  Element  35171F,  Space  Launch  Support. 

6.  (U)  WORK  PERFORMED  BY:  The  Joint  Program  Office  Is  located  at  the  Air  Force  Systems  Command's  Space  Division, 

El  Segundo,  CA.  There  Is  a  competitive  User  Equipment/ development ,  with  Ha gna vox  Advanced  Products  and  Systems  Co., 
Torrance,  CA,  and  Rockwell  Interuatlonal/Colllns  Government  Avionics  Div. ,  Cedar  Rapids,  IA  as  the  competitors.  Inter- 
metrics,  Cambridge,  MA,  Is  the  user  equipment  software  Independent  verlf ication/validatlon  contractor. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984;  Not  Applicable 

8.  (U)  PROJECT  OVER  $10  HILLION  IN  FY  1984: 

(U)  Projacti  NAVSTAR  Global  Positioning  Syaten  User  Equipment 

A.  (U)  Project  Description:  The  NAVSTAR  Global  Positioning  System  (GPS)  Is  a  spaced-based  18  satellite  radio  posi¬ 
tioning  and  navigation  system  designed  to  provide  users  with  worldwide,  all  weather  ,  three-dimensional  position  (16 
meter  SEP),  velocity  (.1  meter/sec)  and  precise  time  (within  .1  microsecond).  GPS  provides  a  common  navigation  grid 
for  land,  air  and  sea  units  for  coordinated  operations.  GPS  dramatically  improves  our  strategic  target  mapping  capabil¬ 
ity,  the  probability  of  target  acquisition,  low-level  lngress/egrass,  flexible  routing,  and  the  accuracy  of  delivered 
weapons.  These  features,  along  with  a  capability  for  highly  accurate  passive  operations,  enhance  the  force  effectiveness 
and  survivability  of  many  US  weapon  systems.  GPS  consists  of  three  segments.  The  space  segment  produces  the  worldwide 
navigation  signals,  it  consists  of  the  18  satellite  constellation  plus  3  on  orbit  spares.  The  control  segment  consists 
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of  five  Monitor  Stations  and  three  Cround  Antennas  (located  around  the  world)  and  a  Master  Control  Station  (MCS),  which 
will  be  a  tenant  In  the  Consolidated  Space  Operations  Center.  The  Monitor  Stations  measure  satellite  performance  para¬ 
meters  which  are  evaluated  and  corrected  by  the  MCS  and  then  forwarded  to  the  satellites  by  the  Cround  Antennas.  The 
user  segment  consists  of  the  avionics  and  interfaces  necessary  to  receive  and  process  CPS  satellite  signals  Into  position, 
velocity,  and  time  data  for  various  military  users. 

B.  (0)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  User  equipment  development  continued  under  PE  64778F  with  both  contractors  finishing 

critical  design  reviews  of  the  user  sets  and  their  Interfaces  with  the  test  platforms. 

(2)  (U)  PY  1983  Program:  User  equipment  development  will  continue  with  Integration  of  preproduction  user  equipment  from 

both  competitors  Into  Phase  II  host  vehicles.  Development  testing  began  in  preparation  for  initial  operational  test 
and  evaluation  and  a  subsequent  production  decision.  The  Air  Force  test  vehicles  are  the  F— 16  and  the  B-52C. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTAE  Request:  PE  64778F  funds  completion  of  the  Air  Force  portion 

of  the  user  equipment  development  and  Initial  operational  test  and  evaluation  In  eight  joint  service  platforms.  RAD  fund 

In  PE  35164F  funds  completion  of  development  of  the  B-52C  integration  hit  and  Initiates  development  of  an  Integration  kit 
for  the  £-3.  A  production  DSARC  Is  planned  tor  May  1984.  The  FY  84  aircraft  procurement  funds  will  be  used  to  Initiate 
user  avionics  production  tooling.  Cost  estimates  are  based  on  parametric  evaluation  of  the  costs  to  perform  the  RAD 
effort.  A  DoD  level  review  of  the  CPS  cost  estimate  was  last  completed  in.  November  1982. 

(4)  (U)  Program  to  Completion:  Integration  of  GPS  user  equipment  Into  approximately  10,000  Air  Force  airborne  and 
ground  platforms  will  continue  through  1996. 

C.  (U)  Major  Milestones: 

Milestones 


Defense  Systems  Acquisition  Review  Council  II  2  1)  CY  79 
Begin  Satellite  Production  3  Q  CY  82 
Bogin  Uaer  Avionics  I0TAE  3  q  CY  83 
Defense  Systems  Acquisition  Review  Council  III  2  Q  CY  84 
Begin  User  Avionics  Production  3  Q  CY  84 
Shuttle  launch  First  Satellite  4  Q  CY  85 
Achieve  Worldwide  2-D  Capability  2  Q  CY  87 
Achieve  Worldwide  3-0  Capability  4  Q  CY  88 


3-D  Satellite  capability  slipped  one  quarter  due  to  time  required  to  reprogram  procurement  funds  and  intitiate  production. 
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FY  1984  RDTSE  DESCRIPTIVE  SUMMARY 


Program  Element :  f 35165F 

DOD  Mission  Area:  #361  -  Navigation  and  Position  Fixing 


Title:  NAVSTAR  Global  Positioning  System  (Space/Crd  Segments) 
Budget  Activity:  #5  -  Intelligence  and  Communications 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


PROJECT 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

NUMBER 

TITLE 

TOTAL  FOR  PROGRAM  ELEMENT 

Actual 

Estimate 

Estimate 

27,143 

Estimate 

32,346 

to  Completion 
Continuing 

Total 

Estimated 

Costs 


n7a 


2.  (U)  BRIEF  DESCRIPTION  OF  PROCRAM  ELEMENT  AND  MISSION  NEED:  This  program  element  funds  procurement  and  operation  of 

the  NAVSTAR  CPS  satellites  and  control  segment.  Starting  in  FY  84,  RDT&E  for  Pre-Planned  Product  Improvements  will  be 
initiated.  Military  forces  need  to  know  precise  location  to  enhance  command  and  control  and  to  engage  In  strategic  and 
tactical  warfare.  A  global,  common  grid  positioning  and  navigation  system  Is  required  to  Increase  both  accuracy  and  the 
availability  of  current  weapon  systems,  especially  at  night  and  in  adverse  weather,  thus  significantly  Increasing 
their  effectiveness.  CPS  satellites  will  also  carry  the  Integrated  Operational  NUDET  Detection  System  (10NDS)  as  an 
additional  payload  to  detect  and  locate  nuclear  detonations.  The  CPS  Mission  Element  Need  Statement  was  revalidated 
by  the  Secretary  of  Defense  at  Milestone  II. 


3.  (U) 

4.  <U) 


CPS  Full 


COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

TOTAL  FOR  PROGRAM  ELEMENT  These  £unds  were  identified  as  missile  procurement  in  FY 

OTHER  APPROPRIATION  FUNDS:  (S  In  thousands) 

MISSILE  PROCUREMENT:  20,100  101,400  238,621  299,641  Continuing 

(Order  Qty/Full  Fund)  (28/0)  (0/1)  (0/6) 

MILITARY  CONSTRUCTION  7,300 

Seals  Development  1*  funded  in  PE  64778F.  User  Equipment  production  Is  funded  in  PE  35I64F. 


83. 

N/A 

7,300 


5.  (U)  RELATED  ACTIVITIES:  The  Joint  program  manager  coordinates  the  supporting  activities  of  the  Army,  Navy,  Karine 

Corps,  Defense  Mapping  Agency,  Department  of  Transportation  and  North  Atlantic  Treaty  Organisation  through  hls  deputies 
In  the  Joint  Program  Office.  The  use  of  the  Global  Positioning  System  for  providing  guidance  corrections  for  tactical 
missiles  is  being  separately  explored  under  Program  Element  63601F,  Conventional  Weapons  Technology.  Investigation  of 
advanced  anti-jamming  technology  Is  conducted  under  Program  Element  63203F,  Advanced  Avionics  for  Aircraft.  Program 
Element  64778F  also  supports  the  Navy's  Fleet  Ballistic  Missile  Programs  (Program  Element  11221N  Fleet  Ballistic  Missile 
Systems). 
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Program  Element:  I35165F  Title:  NAVSTAR  Clobal  Positioning  System  (Spncc/Lrd  Segments) 

DOD  Mission  Areal  Htl  -  Navigation  and  Position  Fixing  Budget  Activity:  #5  -  Intelligence  and  Communications 

(U)  The  North  Atlantic  Treaty  Organization  Global  Positioning  System  Project,  a  cooperative  venture  between  the  United 
States  and  nine  other  nations,  provides  Information  to  these  nations  to  assist  In  making  decisions  about  adopting  the 
system  for  military  forces. 

(U)  Full  Scale  Development  of  user  equipment  is  funded  by  all  services  under  Program  Elements  64777N  and  64778A/F  NAVSTAR 
Global  Positioning  System  for  the  Navy,  Array  and  Air  Force,  respectively.  The  Air  Force  also  funds  satellite  development 
and  ground  control  segment  development/deployment  In  this  PE.  Funds  to  procure  the  lnltal  2B  satellites  via  a  multiyear 
block  buy,  to  procure  follow-on  replenishment  satellites,  and  to  develop  preplanned  product  Improvements  to  CPS  are  in 
PE35165F,  NAVSTAR  GPS  Space  and  Ground  Segments.  RDT&E  and  procurement  funds  to  integrate  CPS  user  equipment  Into  Air 
Force  ground  and  airborne  platforms  Is  In  PE  35164F  NAVSTAR  CPS  User  Equlpaent. 

(U)  The  IONDS  payload  will  be  flown  on  all  remaining  first  generation  GPS  satellites  (NAVSTARs  8-11)  and  on  all 
operational  satellites.  Program  Elements  31357F  and  12433F,  Integrated  Operational  Nuclear  Detonation  Detection  System, 
funds  IONDS  payloads.  Expendable  launch  services  (Atlas  E/F)  are  funded  under  Program  Element  35119F,  Space  Boosters. 
Space  Shuttle  launches  are  funded  under  Program  Element  35171F,  Space  Launch  Support. 

6.  (U)  WORK  PERFORMED  BY:  The  Joint  Program  Office  Is  located  at  the  Air  Force  Systems  Command's  Space  Division, 

El  Segundo,  CA.  The  satellite  contractor  Is  Rockwell  International/Space  Operations  and  Satellite  Systems  Division, 

Seal  Beach,  CA;  International  Telephone  and  Telegraph,  Nutley,  NJ,  Is  the  subcontractor  for  the  navigation  subsystem. 
Aerospace  Corp.,  El  Segundo,  CA,  provides  technical  and  engineering  support.  Operational  Control  Segment  development/ 
deployment  is  being  done  by  International  Business  Machines/Federal  Systems  Div.,  Gaithersburg,  MD.  Loglcon,  Long  Beach, 
CA,  Is  the  software  Independent  vcrlf lcatlon/valldatlon  contractor. 

7.  (U)  PROJECTS  LESS  TUAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  NAVSTAR  Global  Positioning  System  (Space/Cround  Segments) 

A.  (U)  Project  Description:  (U)  The  NAVSTAR  Global  Positioning  System  (CPS)  is  a  spaced-based  18  satellite  radio  posi¬ 
tioning  and  navigation  system  designed  to  provide  users  with  worldwide,  all  weather,  three-dimensional  position  (16 
meter  SEP),  velocity  (.1  meter/sec)  and  precise  tine  (within  «!  microsecond).  CPS  provides  a  common  navigation  grid 
for  land,  air  and  sea  units  for  coordinated  operations.  GPS  dramatically  inproves  our  strategic  target  napping  capabil¬ 
ity,  the  probability  of  target  acquisition,  low-level  Ingress/egress,  flexible  routing,  and  the  accuracy  of  delivered 
weapons.  These  features,  along  with  a  capability  for  highly  accurate  passive  operations,  enhance  the  force  effectiveness 
and  survivability  of  many  US  weapon  systems. 

(U)  CPS  consists  of  three  segments.  The  space  segment  produces  the  worldwide  navigation  signals.  It  consists  of  the  18 
satellite  constellation  plus  several  on  orbit  spares.  The  control  segment  consists  of  five  Monitor  Stations  and  three 
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Program  Element:  I35165F  Title:  NAVSTAR  Global  Positioning  System  (Cl’S) 

DOD  Mission  Areal  f361  -  Navigation  and  Position  Fixing  Budget  Activity:  IS  -  Intelligence  and  Communications 

Ground  Antennas  (located  around  the  world)  and  a  Master  Control  Station  (MCS)t  which  will  be  a  tenant  In  the  Consolidated 
Space  Operations  Center.  The  Monitor  Stations  measure  satellite  performance  parameters  which  are  evaluated  and  corrected 

by  the  MCS  and  then  forwarded  to  the  satellites  by  the  Ground  Antennas.  The  user  segment  consists  of  the  avionics  and 

Interfaces  necessary  to  receive  and  process  CPS  satellite  signals  Into  position,  velocity,  and  time  data  for  various 
military  users. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  (U)  The  Congressionally  approved  28  satellite  block  buy  was  initiated  with  a  long  lead 
contract  award  In  Sep  82  and  fully  Implemented  with  a  Firm  Fixed  Price  production  contract  In  early  CY  83  within  the 
funding  profile  provided  to  Congress. 

(2)  (U)  FY  1983  Program:  The  28  satellite  multiyear  Block  Buy  contract  will  continue.  This  contract  procures  materials, 
parts,  components,  subsystems,  labor  and  data  in  economic  order  quantities  and  full  funds  GPS  satellites  as  follows: 

FY  84  (1),  FY  85  (6),  FY  86  (9),  FY  87  (8),  FY  88  (4). 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  Initiates  development  required  to  Implement  the 

Congressionally  directed  GPS  User  Charges  Program.  Also  initiates  Pre-Planned  Product  Improvements  to  Increase  CPS 
survivability  against  more  severe  threats  projected  for  the  mid  nineties.  Planned  Improvements  include  additional 
hardening  against  nuclear  effects,  a  high  anti-jam  telemetry,  tracking,  and  control  link,  cross-link  ranging,  and 
Improved  performance  In  a  nuclear  scintillated  environment.  These  Improvements  will  maintain  CPS  as  one  of  the  most 
survlvable  satellite  systems  Into  the  21st  century.  Military  construction  funds  will  be  used  to  develop  sites  for  Ground 
Antennas  on  Diego  Garcia  and  Kwajaleln.  Also  proposed  are  modifications  to  an  existing  building  at  Cape  Cnnaveral  to 
provide  a  GPS  satellite  processing  facility.  Cost  estimates  are  based  on  negotiated  costs  (for  the  satellites)  and 
parametric  estimates  for  the  survivability  Pre-Planned  Product  Improvements.  A  DoD-level  review  of  the  GPS  cost  estimates 
was  completed  In  November  1982. 

(4)  (U)  Program  to  Completion:  In  FY  1985,  the  GPS  portion  of  the  GPS/Satelllte  Control  Facility  (SCF)  Interoperability 
Program  will  be  Initiated.  This  program  will  allow  SCF  assets  (ground  antennas,  control  station,  etc.)  to  back-up 

CPS  and  CPS  ground  assets  to  back-up  the  SCF • 


Program  Element:  I33165F 

DOD  Mission  Areal  0361  -  Navigation  and  Position  Fixing 


Title:  NAVSTAR  Global  Positioning  System  (CPS) 

Budget  Activity:  #5  -  Intelligence  and  Communications 


C .  ( U )  Major  Milestones: 

Milestones 


Defense  Systems  Acquisition  Review  Council  11 
Begin  Satellite  Production 
Begin  User  Avionics  IOT&E 

Defense  Systems  Acquisition  Review  Council  III 
Begin  User  Avionics  Production 
Shuttle  Launch  First  Satellite 
Achieve  Worldwide  2-D  Capability 
Achieve  Worldwide  3-D  Capability 


2 

Q 

CY 

79 

3 

Q 

CY 

82 

3 

Q 

CY 

83 

2 

Q 

CY 

84 

3 

Q 

CY 

84 

4 

Q 

CY 

85 

2 

W 

CY 

87 

4 

Q 

CY 

88 

3-D  Satellite  capability  slipped  one  quarter  due  to  time  required 


to  reprogram  procurement  funds  and  lntltlate  production. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


PROGRAM  ELEMENT:  84733F  TITLE:  SENTINEL  ASPEN  (den  Intel  Training  Mod) 

DOD  MISSION  AREA:  324 ,  Ceneral  Intelligence  Skill  Training  BUDGET  ACTIVITY:  5,  Intelligence  and  Communications 


1.  (u) 

RESOURCES  (t  is  thousands) 

Project 

Number 

Title 

FY  1982 
Actual 

EY  1983 
Estimate 

EY  1984 
Eetimate 

FY  1985 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

2009 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

0 

2,874 

5,107 

40,419 

48,400 

2.  (U)  SENTINEL  ASPEN  will  provide  USAE  with  a  modemired  general  intelligence  training  capability  to  satisfy  USAF, 

requirements  in  Intelligence  analysis,  indications  and  warning  and  integration  and  DoD-wide  training  requirements  in 
imagery  exploitation,  target  intelligence  and  intelligence  data  handling.  Engineering  and  development  under  this  program 
will  provide  Air  Training  Command  with  hardware,  software  and  methodology  that  will  make  the  USAE  training  capability 
technologically  compatible  with  field  training  requirements.  SENTINEL  ASPEN  will  consist  of  five  tasks:  an  interactive 
imagery  exploitation  training  system,  intelligence  data  handling  integration,  interactive  analysis  training  module, 
indications  and  warning  module  and  interactlion  module. 


3.  (U)  COMPARISON  WITH  EY  19»3  DESCRIPTIVE  SUMMARY:  N/A 


(U)  OTHER  APPROPRIATION  FUNDS: 

(t  in  thousands)  , 

Total 

EY  1982 

FY  1983 

FY  1984 

FY  1985 

Addl tional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

Other  Procurement 

0 

0 

0 

0 

2,800 

2,800 

Operations  and  Maintenance 

(U)  Related  Activities: 

0 

0 

0 

0 

4,800 

4,800 

6.  (U)  WORK  PEREORHBD  BY:  Each  task  will  be  competlvely  bid.  Task  1  will  be  a  dual  design  contract.  Task  2-5 
acquisition  mode  will  be  determined  later.  ESD/TCI  (AFSC)  haB  been  designated  the  System  Project  Office.  Pome 
Air  Development  Center  will  participate. 

7.  (u)  PROJECTS  LESS  THAM  $10  MILLION  IN  EY  1984:  ESD/TCI  will  initiate  development  of  Taek  1  during  FY  1984. 
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PROGRAM  ELEMENT:  64733F  TITLE:  SENTINEL  ASPEN  (Gen  Intel  Training  Mod) 

DOD  MISSION  AREA:  324,  General  Intelligence  Skill  Training  BUDCET  ACTIVITY:  5,  Intelligence  and  Communication 

A.  (U)  Project  Description:  SENTINEL  ASPEN  will  provide  a  modernized  training  capability  for  general  intelli 
gence  diaciplinee  (imagery  interpretation,  air  intelligence  and  target  intelligence.  In  addition,  program  will 
integrate  current  and  projected  intelligence  data  handling  ayatem  training  with  intelligence  diacipline  programa. 
Current  training  program  uaea  methoda  and  equipment  that  was  deployed  in  the  19SOa  and  60a.  With  the  deployment 
of  new  ayatema  and  techniquea  to  the  field,  both  have  become  obaolete.  This  aituation  haa  resulted  in  a  techno¬ 
logical  imbalance  between  training  requirements  stated  by  operational  users  and  the  capabilities  of  the  USA? 
intelligence  training  program.  Development  and  deployment  of  a  large  number  of  systems  to  improve  and  streamline 
intelligence  operations  in  the  field  further  complicate  the  task  for  intelligence  training  organizations.  There 
are  insufficient  facilities,  manpower,  training  time  and  equipment  to  provide  training  on  each  specific  system  or 
mission.  Therefore,  there  is  a  requirement  to  develop  up-to-date  generic  training  systems.  The  Research  and 
Development  and  Acquisition  of  these  technical  training  systems  responds  to  Secretary  of  Defense  guidance.  The 
project  is  composed  of  five  different  tasks:  Task  1  -  Imagery  interpretation;  Task  2  -  Intelligence  data  handling 
systems;  Task  3  -  Operations  Intelligence  Analysis  and  Applications;  Task  4  -  Indications  and  warning;  Task  5  - 
Interaction.  The  approach  will  be  to  emphasize  the  commonalities  among  the  systems  and  missions  rather  than  the 
dissimilarities.  RdD  funds  are  required  for  integrating  existing/  developing  operational  and  commercial  hardware  and 
software  into  the  basic  systems.  Procurement  will  fund  expansion  of  systems  to  required  number  of  positions. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

/ 

(1) .  FY  83  Accomplishments:  No  previous  activity  under  this  program.  Project  begins  FY84 .  Program  does 
build  on  actions  taken  during  FYH2  and  FY83.  During  those  years  RADC  managed  two  contracts  that  defined 
requirements  for  imagery  exploitation  training.  Those  studies  will  form  the  requirements  definition  for  Task  1, 
Ceneral  Imagery  Intelligence  Training  System. 

(2) .  FT84  Planned  Program  and  Basis  for  FY  1984  RPT&E  Request;  ESD/TCI  and  RADC/IRRE  will  let  a  Request  for 
Proposal  during  TK  1 094 •  The  RPP  will  ask  for  oontraotor  bids  on  designing  and  providing  Task  1  ayatem,  General 

Imagery  Intelligence  Training  System.  This  system  will  incorporate  hardware,  software  and  training  methodo¬ 
logies  for  all  Imagery  interpretation  training  that  will  enable  the  training  program  to  meet  unsatisfied  field 
requirements.  Acquisition  strategy  calls  for  a  dual  deign  competition  to  B-Speciflcaiton  with  single  development 
to  engineering  model. 


PROGRAM  ELEMENT:  84733?  TITLE:  SENTINEL  ASPEN 

DoD  MISSION  AREA:  324,  General  Intelligence  Skill  Training  RUDGBT  ACTIVITY:  5 _ Intelligence  mid  Communications 

(3)*  Program  to  Completion:  Task  t  development  will  occur  during  FY85  and  86.  Since  the  structure  of  Tasks 
2-5  depend  on  the  final  form  of  Task  1.  Details  for  these  tasks  have  yet  to  be  determined. 


Dates 

2QFY84 

30FY84 

4QFYB6 


/ 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63248F  Title:  Concept  Development 

DOD  Mission  Areal  553  -  Engineering  Technology  (ATP)  Budget  Activity:  6  -  Defense-Wide  Mission  Support 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

NA 

NA 

960 

3,225 

Continuing 

NA 

2.  (U)  BRIEF  DESCRIPTION  0  ELEMENT  AND  MISSION  NEED:  The  normal  planning,  programming,  and  budgeting  system  (PPBS) 

provides  an  elective  method  o  transition  technology  through  exploratory  development  into  system  acguisition.  However, 
in  a  limited  set  of  cases,  (i.e.,  technological  breakthrough,  alternate  use  of  existing  technologies,  etc.),  the  PPBS 
does  not  have  the  flexibility  to  capitalize  on  these  opportunities  when  they  occur.  To  address  this  problem,  the  Air 
Force  Systems  Command  Commander  has  established  an  office  of  New  Concepts  and  Initiatives  (NCI)  to  act  as  a  clearing 

house  for  these  types  of  new  ideas.  Working  with  using  Coronands  and  HQ  USAF,  the  NCI  office  will  assess  the  military 

worth  of  this  select  group  of  concepts  and  recommend  one  of  the  following  dispositions:  (1)  rejection;  (2)  referral; 

(3)  reorientation  of  existing  programs;  or  (4)  acceptance  as  an  NCI  for  a  feasibility  demonstration.  In  the  latter  two 
cases,  a  modest  amount  of  "out-of-hide"  and/or  appropriated  funds  are  necessary  to  support  these  program  formulation 
efforts  and  demonstrations.  The  Concept  Development  program  element  will  underwrite  these  efforts  particularly  in  cases 
when  the  new  concepts  cannot  be  specifically  related/funded  within  ongoing  efforts. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

NA  984  3,275 

FY  83:  This  PE  was  zeroed  without  prejudice  as  part  of  the  FY  83  Authorization  Conference  general  reduction  to 

RDT6E.  This  action  has  limited  the  NCI  efforts  only  to  those  activities  which  can  be  done  within  approved 

programs , 

FY  84:  The  $2,315K  reduction  for  FY  84  represents  rephasing  of  this  effort  based  on  the  FY  83  action.  It  will 
cut  at  least  two  demonstrations  out  of  the  FY  84  NCI  program.  Note:  Since  NCIs  are  usually  augmented  by 
contractor  IR&D  funds,  the  actual  reduction  to  the  NCI  program  is  two  or  three  times  as  great  as  the  specific 
cut. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  (S  In  thousands) 

Not  Applicable 
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Program  Element:  63248F  Title:  Concept  Development 

D00  Mission  Areal  553  -  Engineering  Technology  (ATP)  Budget  Activity:  6  -  Defense-Wide  Mission  Support 

5.  (U)  RELATED  ACTIVITIES: 

Since  the  NCI  program  is  structured  to  capitalize  on  innovative  concepts  as  they  occur,  it  is  strongly 
related  to  the  entire  gamut  of  technology  activities  including:  technology  base  efforts  of  the  AF,  other 
Services,  DARPA,  other  Federal  Agencies  and  contractor  IR&D  programs.  To  date,  specific  NCI  efforts  have 
been  related  to  the  "host"  PE  under  which  the  work  is  being  done.  Appropriation  of  the  requested  FY  84 
funds  would  remove  this  limitation  and  increase  the  potential  scope  of  the  NCI  program. 

6.  (U)  WORK  PERFORMED  8Y: 

Concept  Action  Teams  (CAT)  are  formed  at  Air  Force  Systems  Command  field  activities  to  review  and  manage 
NCIs  in  response  to  direction  from  the  NCI  office.  Validation  demonstrations  will  primarily  be  contracted 
out  and  account  for  the  bulk  of  the  funds  in  the  Concept  Development  program  element.  Reorienting/focusing 
efforts  will  generally  be  accomplished  using  in-house  resources. 

7.  (U)  PROJECTS  LESS  THAN  S10M  IN  FY  84: 

The  NCI  program  will  consist  of  follow-on  NCI  efforts  from  those  funded  in  previous  years  by  directly 
related  programs,  as  well  as  new  initiatives  funded  under  the  Concept  Development  program  element.  Most  of 
these  efforts  will  be  incrementally  funded  up  /to  three  years  usually  at  a  total  cost  of  less  than  J3M. 
Specific  initiatives  currently  in  progress  or  programmed  include: 

A  dual  mode  guidance  demonstration  for  airborne  armaments  (HAVE  WEDGE).  This  project  is  a  proof  of  the 
concept  and  military  worth  demonstration  of  a  dual  mode  guidance  seeker  with  automatic  handover  capability. 
The  demonstration  will  feature  automatic  handover  from  a  RF  seeker  to  an  electro-optical  seeker  at  either  RF 
emitter  shutdown  or  at  a  point  when  the  EO  seeker  has  a  significantly  strong  sight  picture  of  the  target. 

The  program  Is  a  two  year  T3M  effort  that  was  Initiated  within  the  direction  of  ongoing  efforts  in  July  1982 

with  a  cost-plus-fixed-fee  contract  with  Hughes  Aircraft  Company,  The  first  test  flight  will  take  place  In 

the  summer  of  1983  with  three  live  firings  planned  in  total:  the  first  being  ant 1-radiation-homing  with 
the  emitter  transmitting  until  target  impact.  No  handover  will  be  attempted.  The  second  will  Include 
emitter  shutdown  and  the  third  firing  will  have  a  continuous  emitter  with  handover  attempted  at  long 
distances  from  the  target.  Success  of  the  HAVE  WEDGE  demonstration  to  validate  the  feasibility  of 
multi-mode  guidance  can  provide  the  basis  for  engineering  development  of  the  next  generation  of  air  launched 
weaponry. 
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Program  Element:  63248F 
DOD  Mission  Area:  553  -  Engineering  Techno  log 


Title:  Concept  Development 
Budget  Activity:  6  -  Defense-Wide  Mission  Sup 


Rapid  Fire  Electromagnetic  Gun.  This  project  will  demonstrate  the  feasibility  of  electromagnetic  (EM)  gun 
technology  developed  by  the  Air  Force,  Army,  and  DARPA.  The  first  phase  of  the  demonstration  will  be  a 
three-year  program  to  develop  a  ground-based,  multi-shot  EM  gun.  The  ground-based  demonstration  is  essen¬ 
tial  to  address  component  technology  problems  of:  power  generation,  switching,  barrel  fabrication,  and  pro¬ 
jectile  construction.  Successful  development  of  EM  gun  systems  has  the  potential  for  firing  projectiles  at 
many  times  the  velocity  of  chemical  gun  systems.  This  increased  capability  has  applications  to  enhance/make 
possible  a  wide  variety  of  required  operational  capabilities. 

Other  NCls  which  arise  during  the  year  will  be  funded,  as  appropriate,  from  within  resources  appropriated 
for  directly  related  programs  or  the  Concept  Development  program  element.  The  flexibility  to  respond/fund 
NCIs  when  they  occur,  as  opposed  to  when  they  can  be  budgeted  for,  is  the  essence  of  the  NCI  program. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63402F 

Title: 

Space  Teat 

Program 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  F4I0 

Budget  Activity: 

Defense-wide  Mission  Support,  t 6 

I.  (U) 

RESOURCES  (PROJECT  LISTING): 

(5  In  Thousands) 

Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

42,939 

62,573 

71,066 

77,559 

Continuing 

Not  Applicable 

2617 

Free-flyer  Spacecraft  Missions  20,200 

27,673 

34,060 

35,449 

Continuing 

Not  Applicable 

2620 

Shuttle  Sortie  Missions 

22,739 

34,900 

37,006 

42,110 

Continuing 

Not  Applicable 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  The  Space  Test 

Program  (STP)  advances  DOD 

technology  by  providing 

spaceflight  missions  for  experiments  that  demonstrate  new  space  system  technologies,  concepts  and  designs  and  that 
determine  space  environmental  effects  on  DOD  space  systems.  This  trl-Servlce  program  provides  the  only  substantial 
spaceflight  capability  to  perform  fly-before-buy  demonstrations  of  advanced  technology  designs.  The  STP  Is  to  be  the 
pathfinder  for  exploiting  the  Shuttle  as  a  manned  DOD  space  laboratory  which  should  expedite  the  Infusion  of  new  tech¬ 
nology  Into  space  systems  through  the  use  of  simpler.  Incrementally-designed,  man-aided  experiments.  The  experience 
gained  from  this  approach  will  be  a  key  element  In  fully  defining  man's  military  role  in  space. 

3.  (U)  COMPARISON  WITH  FY8 3  DESCRIPTIVE  SUMMARY:  (S  In  Thousands) 

/ 

RDTAE  42,639  62,573  73,738 

The  difference  of  +300K  In  FY82  was  due  to  the  addition  of  funds  to  Include  a  National  Security  taak  In  NASA's  Space 
Station  Needs,  Attributes  and  Architectural  Options  Studies.  This  money  was  transferred  to  NASA  for  disbursement  to 
the  eight  contractors  participating  In  these  studies.  The  FY  1984  difference  is  due  to  inflation  adjustments. 

PROCUREMENT  Not  Ap'lcabls 

4.  (U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  Expendable  launch  vehicles  and  their  corresponding  launch  support  are  provided  by  Space 
flooscera,  Program  Element  PE  351 19P.  Space  Shuttle  launch  support  and  Inertial  Upper  Stege  (IUS)  syatema  are  provided 

by  Space  Launch  Support,  PE  35171F.  Host  satellites  for  STP  payloads  Include  the  Defenee  Meteorological  Satellite  (DMSP), 
PE  35160F;  NASA  Long  Duration  Exposure  Facility  (LDEF)  and  classified  programs.  Payloads  are  supported  by  the  following: 
Office  of  Naval  Research;  Naval  Research  Laboratory;  Army  Atmospheric  Science*  Laboratory;  Defense  Advanced  Research 
Projects  Agency,  PE  62301E,  PE  6271  IE,  and  PE  62701E;  National  Aeronautics  and  Space  Admlnstratlon;  Defense  Research 
Sciences  PE  61120F;  Geophysics,  PE  62101F;  Materials,  PE  62102F;  Aerospace  Propulsion,  PE  62203F;  Advanced  Weapons, 

PE  6260IF;  Missile  Surveillance  Technology,  PE  63424F;  Space  Surveillance  Technology,  PE  62428F;  Satellite  System*  Sur¬ 
vivability,  PE  63438F;  Space  Vehicle  Subsystems,  PE  63401F;  Systems  Survivability,  PE  647UF;  and  Advanced  Space  Communi¬ 
cations,  PE  63431F. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63402F 

DOD  Mission  Area:  Space  Launch  4  Orbital  Support,  #410 


Title:  Space  Test  Program 

Budget  Activity:  Defense-vlde  Mission  Support,  *6 


6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Space  Division,  Los  Angeles,  CA,  Is  responsible  for  spaceflight  planning, 

engineering,  procurement,  and  operational  aspects  required  to  execute  the  Space  Teat  Program  (STP).  Systems  engineering 
support  Is  provided  by  the  Aerospace  Corporation,  Los  Angeles,  CA.  Current  payload  Integration  and/or  spacecraft 
contractors  are  Rockwell  International,  Seal  Beach,  CA,  and  Lockheed  Missilea  and  Space  Company,  Sunnyvale,  CA. 


7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 


Proj ect: 


Free-flyor  Spacecraft  Missions 


A.  (U)  Project  Description:  This  Space  Test  Program  (STP)  project  supports  advances  In  DOD  space  technology  by 
providing  for  the  spaceflight  of  experiments  on  STP  developed  free-flyer  spacecraft  for  the  demonstration  of  new  system 
technologies,  concepts  and  designs  and  for  determining  space  environmental  effects  on  military  space  systems.  In 
addition,  this  project  supports  the  spaceflight  of  small  secondary  payloads  on  free-flyer  host  spacecraft.  The  project 
provides  spacecraft  procurements ,  payload  Integration,  launch  support,  and  orbital  Bupport.  Space  Shuttle  launch  support 
tasks  are  provided  by  PE  35171F,  Space  Launch  Support.  This  project  currently  supports  the  development  of  STP  spacecraft 
to  support  the  Defense  Advanced  Research  Projects  Agency;  (DARPA)  Teal  Ruby  mission,  the  Defense  Nuclear  Agency  II1LAT 
mission  and  the  Integration  of  numerous  secondary  experiment  missions  on  host  spacecraft. 


Program  Accomplishments  and  Future  Efforts: 


(1)  FY  1982  Accomplishments:  In  FY  1982  the  Space  Test  Program  finalized  the  development  and  acquisi¬ 

tion  of  hardware  to  accomplish  the  STP/Defense  Nuclear  Agency  P82-1  H1LAT  mission.  The  STP  played  a  major  role  In  the 
no-cost  acquisition  of  a  surplus  Navy  Transit  satellite  for  use  as  spacecraft  bus  to  support  the  DNA  experiments  on 
orbit.  To  accomplish  the  launch  of  tha  P83-1  HILAT  satellite,  STP  Obtained  a  surplus  Scout  launch  vehicle  from  NASA  — 
also  at  no  cost.  Use  of  these  aurplua  Items  la  resulting  In  a  savings  of  approximately  $13M  and  an  earlier  launch  of 
these  Important  payloads  which  will  Investigate  the  effect  of  nuclear  and  naturally  disturbed  Ionosphere  on  communi¬ 
cations  systems.  In  May  1982,  STP  secondary  mission  S81-1  was  successfully  flown  on  a  classified  host  satellite. 

This  mission  flew  two  Office  of  Naval  Research  experiments  that  are  Investigating  new  techniques  to  provide  jam-resistant 
VLF/ELF  communications.  Significant  deliveries  of  major  subsystems  for  the  STP  P80-1/Teal  Ruby  spacecraft  were  completed. 
This  spacecraft  will  support  the  DARPA  Teal  Ruby  sensor  and  two  secondary  experiments.  Subsystem  and  system  level  tech¬ 
nical  and  testing  problems  have  delayed  the  Teal  Ruby/P60-1  launch  on  the  Shuttle  from£ 


(2)  (U)  FY  1983  Program:  Efforts  vill  continue  on  the  delivery  and  testing  of  subsystems  to  support  P80-1 

spacecraft  development  and  Teal  Ruby  sensor  Integration.  Payload  Integration  and  launch  services  support  will  be  provided 
for  the  STP/Defense  Nuclear  Agency  P83-1  HILAT  mission,  and  on-orblt  support  will  be  provided  after  Its  launch  from 
Vandenberg  Air  Force  Base  In  June  83.  STP  will  provide  support  for  the  integration  of  a  complement  of  four  secondary 
payloads  (880-1)  In  NASA's  Long  Duration  Exposure  Facility  (LDEF)  satellite.  These  experiments  will  allow  determination 
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FY  1984  RDT4E  DESCRIPTIVE  SUHHARY 

Program  Element:  I63402F  Title:  Space  Test  Prograa 

DOD  Mission  Area:  Space  Launch  A  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support,  <6 

of  space  environmental  effects  on  spacecraft  materials,  and  actlve/paaslve  radiation  hardened  fiber  optics  components. 
Integration  of  secondary  payload  S81-2  on  a  host  Defense  Meteorological  Satellite  Prograa  (DMSP)  satellite  will  be  com¬ 
pleted  to  support  the  scheduled  DMSP  launch  date.  This  experlaent  will  collect  data  to  Improve  our  ability  to  predict 
auroral  conditions  and  their  effect  on  a  communication  systems.  Efforts  will  continue  to  define  future  missions  to 
support  the  spaceflight  of  other  approved  DOD  experiments. 


(3)  FY  1984  Planned  Program  and  Basla  for  FY  1984  Request:  The  major  effort  in  this  project  in  FY  1984 

will  be  the  continued  delivery  of  P80-1/Teal  Ruby  spacecraft  subsystems  and  components  for  spacecraft  Integration,  sub¬ 


system  and  system  level  testing,  and  resolution  of  problems  arising  from  the  testing.  All  of  these  efforts  are  geared 
to  support  the  new  P80-1/Teal  Ruby  mission  launch  date  from  the  Space  Shuttle  Inf  ]  The  Teal  Ruby  mission, 

known  by  its  primary  Defense  Advance  Research  Projects  Agency  (DARPA)  payload  of  the  same  name,  also  carries  Army  and 
National  Aeronautics  and  Space  Administration  (NASA)  secondary  payloads.  The  DARPA  experlaent  will  demonstrate  newf 
^Infrared  technologies  and  collect  data  needed  for  the  design  of  future  space-based  aircraft  and  missile 
detection  systemsf  3  The  P80-1  spacecraft  will  also  support  at  least  two  secondary  payloads  — 

Che  testing  of  a  NASA  sponsored  Ion  thruster  experiment  and  its  capabilities  for  long-term,  satellite  stat Ion-keeping 
and  an  Army  ultraviolet  spectrometer  experiment  studying  the  space  ultraviolet  (UV)  spectrum.  Integration  and  testing 
will  be  completed  for  the  complement  of  experiments  S80-1  to  be  launched  from  the  Kennedy  Space  Center  on  the  NASA  LDEF 


reusable,  free-flying  satellite.  The  exact  launch  date  for  this  satellite  from  the  Space  Shuttle  and  Its  retrieval  date 


(approximately  12  sionths  later)  are  dependent  on  NASA  Shuttle  manifesting.  The  projected  launch  date  Is  2Q  FY84.  Upon 
launch,  STP  will  provide  on-orblt  support  to  the  experimenters.  STP  will  continue  to  provide  on-orblt  support  to  the 
DNA  HILAT  mission  snd  the  DMSP  host  mission  S81-2.  Efforts  will  continue  to  define  future  missions  to  support  the  space- 
flight  of  other  approved  DOD  experiments. 


The  coat  estimating  techniques  used  by  the  STP  Include  the  use  of  existing  AF  Space  Division  cost  models,  AF  Systems 
Command  cost  models.  Independent  Aerospace  Corporation  models,  contractor  estimates  and  a  large  data  base  of  experience 
from  developing  previous  STP  free-flyer  spacecraft  missions. 


C,  Major  Milestones  Dates 

(1)  Scout  launch  of  DNA  HILAT  P83-1  spacecraft  June  1983 

(2)  Atlas  launch  of  DMSP  (F-7)  -  host  satellite  for  S81-2  ^  1 

(3)  Shuttle  launch  of  NASA  LDEF  -  host  satellite  for  S80-1  2Q  FY  84 

(4)  Shuttle  launch  of  Teal  Ruby  P80-1  spacecraft  £  3 

9.  (U)  PROJECTS  OVER  810  MILLION  IN  FY  1984 

(U)  Project:  2620  Shuttle  Sortie  Missions 

A.  (U)  Project  Deacrlptlon:  This  Space  Teat  Program  (STP)  project  advances  DOD  space  technology  by  providing  for 
the  spaceflight  of  experiments  on  Shuttle  sortie  missions  (payload/experiments  remain  In  Shuttle  and  are  returned)  for 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I63402F 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  #410 


Title:  Space  Test  Program 

Budget  Activity:  Defense-wide  Mission  Support,  #6 


demonstrating  new  system  technologies,  concepts  and  designs  and  for  determining  space  environmental  effects  on  military 
space  systems.  Through  sortie  missions  using  the  reusable,  standard  STP  Shuttle  experiment  support  equipment  STP  will 
accomplish  Its  pathfinder  requirement  for  exploiting  the  Shuttle  as  a  manned  DOD  space  laboratory.  Capability  to 
control  payloads  In  the  payload  bay  from  the  aft  flight  deck  as  well  as  the  capability  to  actually  store  and  perform 
payload  experiments  In  the  aft  flight  deck  will  be  developed.  The  experience  gained  on  these  sortie  missions  will  be  a 
-  key  element  in  defining  man's  military  role  In  space.  The  project  also  supports  the  flight  of  secondary  experiments  In 
NASA  Cet-Away  Special  containers  and  on  other  support  structures  being  flown  In  the  Shuttle  sortie  mode.  Project  pro¬ 
vides  for  procurement  of  reusable  Shuttle  experiment  support  equipment.  Integration  of  payloads  on  the  Shuttle  experiment 
support  equipment  and  the  Integration  of  the  combination  Into  the  Shuttle,  mlsslon/payload  specialist  training  on  STP 
hardware,  launch  support,  and  on-orblt  support.  Shuttle  launch  support  Is  provided  by  PE  35171F,  Space  Launch  Support 
This  project  currently  supports  the  Experiment  Support  System  (ESS)/Cryogenlc  Infrared  Radiance  Instrumentation  for 
Shuttle  (CIRRIS)  1A  mission  and  two  Talon  Gold  space  based  laser  acquisition,  tracking  and  pointing  missions. 


J  Preliminary  planning  and  mission  studies  to  support  the  integration  of  the  DARPA  Talon 
Gold  experiments  for  Shuttle  sortie  missions  continued, 

(2)  FY  1983  Program:  £  Jof  the  ESS  to  support  the  flight  of  the 

CIRRIS  IA  experiment  and  three  other  approved  DOD  experiments T  Jwlll  begin.  This 

STP  mission  will  seek  to  conduct  the  entire  mission  (control  the  experiments  from  the  aft  flight  deck  of  the  Shuttle) 
utilising  a  trained  Manned  Spaceflight  Engineer  (MSE)  and  payload /payload  bay  Interface  equipment!  The  primary  experiment 
CIRRIS  IA,  will  gather  data  key  to  thef 

J  Payload  Integration  of  two  small  payloads  (S83-1  and  S83-3)  with  a  NASA 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  f63402F  Title:  Space  Test  Program 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  <410  Budget  Activity:  Defense-wide  Mission  Support,  ffe 

Get-Away-Special  (CAS)  canister  will  be  completed.  STP  is  funding  modification  and  space  qualification  of  these  CAS 
cans  to  Incorporate  an  opening  lid  and  a  viewing  window.  Both  of  these  payloads  will  be  flown  on  sortie  missions  In 
FY  1983.  STP  will  continue  to  work  with  DARPA  to  establish  a  technical  baseline  for  the  Shuttle  Integration  of  two 
Talon  Cold  missions.  The  purpose  of  these  missions  is  to  demonstrate  the  feasibility  of  acquisition,  tracking  and 
pointing  systems  for  application  to  a  space-based  laser  weapon  system.  STP  will  continue,  within  available  funding,  to 
acquire  standard,  reusable  Shuttle  experiment  support  equipment  to  further  the  exploitation  of  the  Shuttle  as  a  manned 
DOD  laboratory. 


(3)  FY  1984  Program  and  Basis  for  FY  1984  RDT&E  Request:  £"  of  the  ESS 

to  support  the  flight  of  C1RRIS  IA  and  three  other  experiments  will  continue.  Actual  Integration  of  the  payloads  to  the 
ESS  structure  will  begin.  Development  of  the  Interface  hardware  between  the  aft  flight  deck  and  the  payload  bay  will 
continue  and  Integration  testing  of  the  Shuttle  and  payload  Interfaces  will  commence.  Mission  operations  and  astronaut 
MSE  training  plans  will  be  developed  to  support  experiment  mission  requirements.  The  ESS/CIRRIS  IA  mission  Is  scheduled 
for  -[  ]  STP  will  complete  the  Integration  of  a  small  payload  (S84-1)  into  a  NASA  CAS  can  and 

provide  support  for  Its  launch  In  FY  1984.  Based  on  a  jointly  developed  (STP  and  DARPA)  technical  program  baseline,  STP 
will  begin  the  efforts  necesssry  to  fly  the  DARPA  Talon  Gold  I  and  II  missions  on  the  Space  Shuttle  ini 

^respectively.  STP  will  support  the  development  and  acquisition  of  equipment  necessary  to  Integrate  the  DARPA  exper¬ 
iments  Into  the  Space  Shuttle  payload  bay  and  equipment  necessary  to  Interface  with  the  payloads  for  the  purpose  of 
on-orbit  operation.  STP  will  also  provide  the  necessary  analytical  efforts  to  support  the  Integration  activities. 

These  seven-day  sortie  missions  are  key  to  the  development  of  an  acquisition,  tracking  and  pointing  system  for  a  space- 
based  laser  weapon  system.  STP  will  continue  the  development/acquisition  of  equipment  to  support  direct  manned  Involve¬ 
ment  with  experimental  payloads  located  In  the  Shuttle  aft  flight  deck  and  In  the  payload  bay.  Development  of  these 
capabilities  will  expedite  the  Infusion  of  new  technology  into  space  systems  through  the  use  of  more  simple,  less 
costly,  incrementally  designed,  man-aided  experiments.  Experiment  results  and  experience  In  using  this  approach  will 
be  key  elements  In  fully  defining  man's  military  role  In  space. 


The  cost  estimating  techniques  used  by  the  STP  Include  the  use  of  existing  AF  Space  Division  cost  models,  AF  Systems 
Comsund  cost  models.  Independent  Aerospace  Corporation  models,  and  contractor  estimates.  Since  no  significant  data  base 
exists  for  Shuttle  sortie  type  missions  (except  ESS/CIRRIS  I),  STP  is  developing  coat  estimating  capabilities  as  they 
gain  experience  in  Integration  and  operations  activities  with  Shuttle, 

C.  Major  Milestones: 

Milestones  Dates 


(1)  Shuttle  sortie  mission  of  CAS  payload  S83-1 

(2)  Shuttle  sortie  mission  of  GAS  payload  S83-3 

(3)  Shuttle  sortie  mission  of  GAS  payload  884-1 

(4)  Shuttle  aortle  mtaalon  of  ESS/CIRRIS  IA  ( R— 12 > 

(5)  Shuttle  aortle  mission  of  Talon  Gold  1 

(6)  Shuttle  sortie  mission  of  Talon  Gold  II 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63438F 

Title: 

Satellite 

Systems  Survivability 

OoD 

Mission  Area:  Space  Launch  and 

Orbital  Support, 

,  1 410 

Budget 

Activity: 

Defense  Wide  Mission  Support,  #6 

1.  (U) 

RESOURCES  (PROJECT  LISTINC)($ 

In  thousands): 

Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

10,975 

19,525 

34,011 

59,920 

Continuing 

Not  Applicable 

2611 

Survivability  Analysis 

996 

1,020 

1,599 

1,622 

" 

" 

2612 

Satellite  Survivability 

5,206 

3,900 

14,438 

23,758 

2613 

Ground  Statlon/Llnk  Surviv¬ 
ability 

4,773 

14,605 

17,974 

34,540 

- 

•• 

2.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Space  systems  ate  requited  to  provide  critical  strategic  and  tac¬ 


tical  aupport  to  national  decision  makers  and  military  force  commanders  at  all  levels  of  conflict.  They  specifically  pro¬ 
vide  missile  attack  warning,  strategic  and  tactical  navigation,  surveillance,  r  i  forces  command  and  control 
communications,  and  meteorological  Information.  These  systems  provide  suppott  to  strategic,  tactical,  ind  Rapid  Deploy¬ 
ment  Forces  on  a  global  basis.  [ 


J  Failure  to  protect  our  space  systems  will  most  probably  result  in 
the  denial  of  their  critical  support  to  the  National  Command  Authority  and  our  military  forces  during  crisis  and  conflict. 

This  program  develops  the  necessary  prototype  hardware,  software,  technology,  and  operational  procedures  that  will  provide 
generic  survivability  capabilities  for  the  military  space  systems  of  the  United  States.  The  program  Is  structured  to  pro¬ 
vide  balanced  survivability  between  all  space  systems  elements:  satellites,  data/command  links,  and  ground  stations. 


Major  development  efforta  within  this  program  Include  the  following:  1)  Satellite  Defense  Systems-a  combination  of  active 
and  passive  devices,  to  be  Installed  on  host  satellites,  which  could  counter  the  current  and  projected  Soviet  antlsatel- 
lltes;  and  2)  Ttanapottabls/Mobllt  Gtound  Station's  ooblla  control  atation  providing  the  telemetry,  tracking,  and  command¬ 
ing  necessary  to  maintain  critical  operational  capability  of  key  satellites  throughout  all  levels  of  conflict. 


3.  (V)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

FY  1982 
Actual 


FY  1983 
Estimate 


FY  1984 

Estimate 


FY  1985 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Coats 


RDT4E  11,058  22,525  38,304  -  Continuing  Not  Applicable 
The  FY  1983  RDTtE  change  supports  reprogramming  for  NORTH  WARNING  (Improved  DEW  Line).  The  reduction  In  FY  1984  funding 
relstlve  to  the  amount  shown  In  the  FY  1983  Descriptive  Summary  reflects  a  reallocation  of  funds  to  othet  Alt  Force 
efforts. 
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Program  Element:  F63438F  Title:  Satellite  Systems  Survivability 

OoD  Mission  Area:  Space  Launch  and  Orbital  Support.  <410  Budget  Activity:  Defense  Wide  Mission  Support ,  >6 

4.  Co)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  PE  62601F,  Advanced  Weapons,  and  PE  64711,  Systems  Survivability,  develop  nuclear  hardening 
technology  which  Is  applied  In  PE  63438F.  Program  Element  63431,  Advanced  Space  Communications  Capabilities,  develops 
technology,  subsystems,  and  systems  to  Improve  link  survivability.  Technology  from  this  program  will  be  used  to  Improve 
the  antijam  performance  of  sutvlvable  tracking,  telemetry,  and  control  stations.  PE  63211F,  Aerospace  Structures  and 
Matetlals,  develops  laser-hardened  satellite  components  and  materials. 

6.  (0)  WORK  PERFORMED  BY :  The  Air  Force  Systems  Command's  Space  Division,  Los  Angeles,  CA,  manages  this  program.  Ford 
Aerospace  and  Communications  Corporation,  Sunnyvale,  CA,  la  developing  Ground  Station  and  Link  Survivability  systems 
Including  a  validation  model  Transportable/Mobile  Ground  Station.  Hughes  Aircraft  Company,  Fullerton,  CA,  is  developing 
the  Adaptive  Sldelobe  Cancellation  System. 

7.  (U)  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

(U)  Project:  2611  Survivability  Analysis  -  Reviews  the  mission  requirements  for  Department  of  Defense  space 
systems,  evaluates  their  vulnerability  to  current  and  future  threata,  and  determlnea  the  most  cost-effective  methods  to 
achieve  required  survivability.  During  FY  1982  the  Space  Mission  Survivability  Implementation  Plan  was  updated.  A  base¬ 
line  standard  for  minimum  tracking,  telemetry,  and  commanding  requirements  wss  developed,  based  upon  a  sample  of  four 
Department  of  Defense  space  systems.  During  FY  1983,  this  project  will  support  the  Space  System  Architecture  which  Is 
an  effort  to  develop  an  Investment  strategy  to  provide  cost-effective  survivability  enhancements  for  current  and  planned 
space  systems.  In  FY  1984  this  project  will  continue  to  support  the  Space  System  Architecture. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2612  Satellite  Survivability 

A.  Project  Description:  The  Soviets  continue  to  test  thelt  operational  non-nuclear  satellite  Interceptor 

which  Is  capable  [ 


1  To  protect  United  States  military  satellites  against  the  Soviet 
antlsatelllte,  a  comprehensive  program  has  been  formulated  to  develop  systems  to  provide  attack  warning,  Identify  the 
nature  and  location  of  the  attacker,  and  counter  the  attack.  The  objective  of  this  effort,  the  Satellite  Defense  Sys¬ 
tem  program,  Is  to  design,  develop,  and  test  an  on-board  satellite  self-protection  system  £  i 

J  Countering  the  laser  threat  requires  a  tvo-pronged  approach;  1) 
developing  hardened  materials  and;  2)  developing  countermeasures  to  avoid  being  lased. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

FY  1982  Accomplishments:  Testing  of  materlala  hardened  to  withstand  laser  radiation  damage  was  comp-_ 


(1) 

leted  In  May. 


The  results  of  the  tests,  performed  with  the  Materials  Laboratory,  met  or  exceeded  objectives  of[  J 
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Program  Element:  I6343BF 

DoD  Mission  Ares:  Space  Launch  and  Otbltsl  Support,  #410 


Title:  Satellite  Systems  Survivability 

Budget  Activity:  Defense  Wide  Mission  Support,  I 6 

^  The  concept  definition  for  a  laser  countermeasures  demonstration  was  completed.  The  next  phases  of  the  two 
preceding  tasks  will  be  resumed  In  FY  1988  when  additional  funds  are  available.  An  ln-house  concept  definition  for  the 
Satellite  Defense  System,  which  could  provide  a  means  of  protecting  United  States  Satellites  against  the  Soviet  ASAT 
threat,  was  completed. 

(2)  (U)  FY  1983  Program:  Multiple  contracts  will  be  awarded  for  the  concept  development  phase  of  the  Satellite 
Defense  System.  This  phase  will  last  approximately  12  months,  and  Involve  two  or  three  contractor  teams. 

(3)  (U)  FY  1964  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  concept  development  phase  for  the 
Satellite  Defense  System  will  be  completed  and  contractor  efforts  evaluated.  A  single  contract  will  then  be  awarded  for 
the  concept  demonstration  phase.  This  effort,  lasting  approximately  36  months,  will  provide  for  design,  construction,  and 
testing  of  critical  components  needed  for  a  system  to  counter  the  Soviet  ASAT  threat.  Cost  estimates  are  based  upon  ln- 
house  calculations  for  similar  efforts  and  discussions  with  contractors. 

(4)  (U)  Program  to  Completion:  This  la  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  Applicable. 

9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2613  Ctound  Statlon/Llnk  Survivability 

A.  Project  Description:  The  Soviet  Union  has  developed,  and  la  continuing  to  develop,  a  formidable  range  of 

threats  £  }  They  have  a  capability  [> 

j  conduct  sabotage  against  our  ground  facilities,  or  deny  us  use  of  our  oversea 
ground  stations  through  political  action.  This  project  develops  systems,  subsystems,  technology,  and  operational  proce¬ 
dures  to  counter  the  Soviet  threats  against  satellite  command,  control,  and  communication  links,  and  provide  backup 
capabilities  to  mitigate  the  loss  of  fixed  ground  stations  damaged  or  destroyed  during  natural  disasters.  The  major  on¬ 
going  project  Is  the  Transportable/Moblle  Cround  Station,  a  mobile  control  station  providing  survlvable  telemetry,  track¬ 
ing,  and  commanding  fot  satellites  throughout  the  spectrum  of  conflict. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (u)  FY  1982  Accomplishments:  A  successful  Program  Decision  Review  was  held  for  the  Transportable/Moblle 

Cround  Station  In  September.  The  Transportable/Moblle  Cround  Station  will  provide  semlautonomous  tracking,  telemetry, 
and  control  data  necessary  to  maintain  the  'health''  of  our  satellites  during  emergency  situations  when  the  Satellite 
Control  Facility  and/or  Remote  Tracking  Stations  are  Inoperable.  Work  continued  on  the  Adaptive  Sidelobe  Cancellation 
System  which  provides  antijam  protection  to  satellite  down  links. 
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Program  Element:  f 63438F 

OoO  Mission  Area:  Space  launch  and  Orbital  Support,  1410 


Title:  Satellite  Systems  Survivability 

Budget  Activity:  Defense  Wide  Mission  Support,  #6 


(2)  _  FY  1983  Program:  A  Critical  Design  Review  Is  scheduled  for  the  Transportable/Moblle  Cround  Station 
in  September  1983.  Fabrication  of  the  Adaptive  Sldelobe  Cancellation  System  will  be  completed.  Tills  system  will  then 
be  Integrated  f  J  Tests  are 
scheduled  to  begin  In  l  1 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  198A  RDT&E  Request:  Assembly  of  the  Transportable/Moblle 
Cround  Station  will  continue  with  testing  scheduled  to  begin  In  FY  1985.  Concept  definition  will  commence  on  a  follow-on 
system  for  providing  more  highly  survivable  tracking,  telemetry,  and  control  capability.  This  concept  envisions  combining 
a  small,  but  powerful  computer  and  Its  software,  with  MILSTAR  terminals.  The  result  will  be  a  proliferated  system  having 
significantly  Increased  antljam  features. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (0)  Major  Milestones:  Not  Applicable. 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  I637Q7F  Title:  Weather  Systems  (Advanced  Development) 

DOD  Mission  Areal  1*420  -  Global  Military  Environmental  Support  Budget  Activity:  #6  ~  Defense-Wide  Mission  Support 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 


FY  1982  FY  1983  FY  1984  FY  1985  Additional 

Actual  Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROCRAM  ELEMENT 


2,962  Continuing 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Force  critically  needs  the  ability  to  observe  and  collect 
essential  weather  Information  In  battle  areas  not  under  friendly  control.  Employment  of  precision  guided  munitions 
requires  specific  environmental  Information  unique  to  the  weapon's  sensing  systems  which  Is  not  available  through  present 
weather  observing  and  forecasting  techniques.  This  program  develops  methods  to  gather  required  weather  Information  and 
process  It  for  use  by  battle  staff  planners/aircrews  to  insure  effective  employment  of  conventional  or  precision  guided 
munitions  under  battlefield  conditions.  MAC  SON  508-78,  Prestrike  Survelllance/Recon  System  (PRESSURS),  defines  the  oper¬ 
ational  needs  addressed  by  this  program.  In  this  project,  work  is  also  being  done  to  develop  a  doppler  weather  radar 
capability.  Timely  warning  for  specific  severe  weather  events  is  required  to  protect  Air  Force  assets.  Doppler  weather 
radar  provides  the  ability  to  detect  severe  weather  phenomena.  In  order  to  process  this  Information  In  a  timely  manner 

to  provide  warning,  automated  analysis  techniques  are  required.  This  program  provides  the  required  automatic  radar  data 
analysis  techniques  for  the  Joint  Department  of  Defense  (DoD)/Department  of  Transportation  (DOT)/Department  of  Commerce 
(DOC)  Next  Generation  Weather  Radar  (NEXRAD)  development. 

3.  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY  ($  In  thousands) 

Total 

FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Cost 

RDT&E  ($  in  Thousands)  2,889  3,438  3,367  Continuing  N/A 

FY  1982  funds  were  transferred  to  Next  Generation  Weather  Radar  development  program  from  PE  64707P  for  automated  severe 

weather  warning  analysis  development.  1984  -  Inflation  Indices  reductions. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  f 63707E  Title:  Weather  Systems  (Advanced  Development) 

DOD  Mission  Area:  1420  -  Global  Military  Environmental  Support Budget  Activity:  <6  - ~ Defcnse-WIge  Mission Thipport 

5.  (U)  RELATED  ACT1VITES:  Results  of  advanced  development  efforts  In  this  Program  Element  are  Implemented  through 
Program  Element  64707F,  Weather  Systems  (Engineering  Development)  and  Program  Element  35111F,  Weather  Service  (Other 
Procurement).  Specifically,  results  of  the  Battlefield  Weather  Support  Program  will  undergo  engineering  development 

in  PE  64707F.  Next  Generation  Weather  Radar  Development  (PE  64707F)  will  directly  use  automated  severe  weather  forecast 
techniques  developed.  The  FY  1982  Science  and  Technology  Program  Apportionment  Review  to  Under  Secretary  of  Defense 
for  Research  and  Engineering  provided  a  forum  for  trl-service  coordination  of  efforts  in  battlefield  forecasting  tech¬ 
niques.  The  Department  of  Defense  Atmospheric  Transmission  Plan  is  the  focal  point  for  support  of  precision  guided 
munitions  delivery.  Working  level  concact  with  the  Army  and  Navy  continues,  avoiding  unnecessary  parallel  development 
of  techniques  and  systems.  A  trl-service  workshop  was  held  in  August  1981  to  coordinate  defense  electro-optlcal/mll- 
llmeter  wave  environmental  support  for  tactical  operations. 

6.  (11)  WORK  PERFORMED  BY :  Program  management  is  provided  by  Air  Force  Geophyslscs  Laboratory,  llanscom  AFB  HA,  with 
program  participation  by  Air  Force  Wright  Aeronautical  Laboratory,  Wrlght-Patterson  AFB  OH  and  Air  Force  Armament  Test 
Laboratory,  Egltn  AFB  FL.  Technical  work  for  this  Program  Element  Is  accomplished  by  contractors  such  as  Systems  and 
Applied  Science  Corporation,  Riverdale  MD,  Battelle  Columbus  Laboratories,  Columbus  Laboratories,  Columbus  OH,  Georgia 
Institute  of  Technology,  Atlanta  GA,  and  University  of  California  Visibility  Laboratory,  San  Diego  CA. 

7.  (U)  WEATHER  SYSTEMS  (ADVANCED  DEVELOPMENT)  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  84):  BATTLEFIELD  WEATHER 
SYSTEMS  -  Develops  the  ability  to  acquire  and  process  weather  Information  for  use  by  battle  commanders  and  pilots  to 
employ  precision  guided  munitions  effectively.  The  Air  Force  has  no  capability  to  gather  or  process  environmental 
Information  from  data  denied  areas  which  is  critical  to  the  effectiveness  of  today's  high  technology  weapons.  A  tactical 
decision  aid  for  infrared  guided  weapons  was  completed  and  transferred  to  operational  commands  for  implementation  in 

FY  1982.  Analysis  of  oi  ions  for  gathering  weather  information  from  hostile  or  areas  not  under  friendly  control  will 
be  complete  in  FY  1983.  A  decision  will  be  made  to  pursue  the  most  effective  candidate  system  to  acquire  battlefield 
environmental  Information  from  data  denied  areas .  Prototype  sensor  packages  will  be  developed  in  FY  1984.  Tactical 

decision  aids  for  laser  designators  and  TV-based  systems  will  be  delivered  in  FY  1984.  The  final  version  of  the  infrared 
tactical  decision  aid  will  be  delivered,  and  work  to  complete  a  millimeter  wave-based  system  tactical  decision  aid  will 
continue.  NEXT  GENERATION  WEATHER  RADAR  -  Using  the  doppler  weather  radar  under  development,  advanced  automated  analysis 
techniques  will  Insure  timely  warning  of  severe  weather  for  protection  of  Air  Force  resources.  Computer  Automated 
techniques  to  forecast  hall  and  thunderstorm  mesocyclones  have  been  completed  and  will  be  delivered  to  the  doppler 
weather  radar  development  program  in  FY  1982.  Development  of  automated  techniques  for  identification  and  forecast  of 
other  required  severe  weather  phenomena  such  as  wind  shear,  turbulence,  rain  rate  and  forecast  movement  and  intensity, 
will  continue  through  FY  1984. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  rY  1984:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Elenient :  I64211F 

DOD  Mission  Area:  1 452  -  Aerial  Targets 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estlaate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM 

ELEMENT 

14,150 

12,756 

10,678 

3,290 

Continuing 

N/A 

469A 

Flrebolt 

12,000 

9,495 

5,049 

-0- 

-0- 

54,055 

2535 

QF-100  Full  Scale 

Aerial  Target  2,150 

-0- 

-0- 

-0- 

-0- 

12,764 

2459 

Target  Payload  Systems 

-0- 

3,261 

5,629 

3,290 

Contlnulng 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF 

ELEMENT 

AND  MISSION 

NEED:  Aerial 

target  development  is  key 

’  to  Insuring  the 

effective- 

ness  and  crew  proficiency  In  the  employment  of  our  tactical  forces  against  enemy  threats.  The  overall  objective  Is 
to  Improve  alr-to-alr  weapon  system  accuracies  and  reliability  by  developing  aerial  target  systems  for  weapon  system 
evaluation  and  aircrew  training.  The  targets  being  developed  will  help  provide  a  proper  ml*  of  full-scale,  subscale, 
and  gunnery  tow  targets.  Flrebolt  Is  being  designed  to  simulate  high,  fast  threats  which  our  new  weapons  will  en¬ 
counter.  The  QF-100  will  replace  the  depleting  PQM-102  Inventory  of  full  scale  targets.  Target  Payloads  Systems 
will  Increase  effectiveness  of  targets  by  Improving  target  subsystems  for  missile  scoring  and  developing  subsystems 
to  provide  target  radar  and  Infrared  signatures  which  are  representative  of  the  threats. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&E  12,254  13,856  14,193  Continuing  N/A 

Missile  Procurement  (PE35116F)  16,200  22,964  36,179  Continuing  N/A 

RDT&E:  The  $1,900,000  Increase  in  FY  82  restored  funding  required  by  the  Flrebolt  program.  In  FY  84  a  reduction  of 
$3,056,000  in  Target  Payloads  was  directed  to  fund  other  higher  priority  Air  Force  programs.  This  reduction  delayed 
development  effort  on  Infrared  and  radar  augmentation  and  countermeasures  systems  for  targets. 

Missile  Procurement:  The  $199,000  reduction  In  FY  82  ropretentl  reprogramming  within  PE35116F  moving  funds  from  the 
QF-100  project  to  provide  funding  required  for  target  Drone  Tracking  and  Control  System  procurement.  In  FY  84  a 
reduction  of  $10,965,000  In  QF-100  procurement  was  directed  to  fund  other  higher  priority  Air  Force  programs.  QF-100 
production  was  reduced  from  a  quantity  of  52  to  36. 
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Title:  Advanced  Aerial  Target  Development 

Budget  Activity:  #6  -  Defense-wide  Mission  Sup 
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Program  Element:  #6421 IF 

Title: 

Advanced  i 

Aerial  Target  Development 

DOD  Mission  Area:  #452  - 

Aerial  Targets 

Budget 

Activity 

:  #6  -  Defense-wide 

Mission  Support 

4.  (U)  OTHER  APPROPRIATION 

FUNDS:  ($  In  thousands) 

Total 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Missile  Procurement 

(PE35U6F) 

469A  Flrebolt 

Funds 

6,835 

Continuing 

N/A 

Quantity 

6 

Continuing 

N/A 

2535  QF-100 

Funds 

16  ,001 

22,964 

24,716 

25,830 

126,280 

215,791 

Quantity 

21 

51 

36 

36 

156 

300 

5.  (U)  RELATED  ACTIVITIES:  The  Army  and  Navy  are  actively  Involved  with  the  Air  Force  in  the  development  of 
various  target  systens  and  subsystems.  Cooperation  and  coordination  Is  maintained  under  the  auspices  of  the  Joint 
Logistics  Commanders  Group  through  an  active  Joint  Technical  Coordinating  Group  for  Aerial  Targets.  Additionally, 
formal  coordination  through  the  Department  of  Defense  Armament /Hun It ions  Requirements,  Acquisition  and  Development 
Committee  ensures  non-duplication  of  efforts.  The  Air  Force  Is  the  lead  service  for  the  Flrebolt  project,  which 

is  a  trl-servlce  program  documented  by  program  office  Memoranda  of  Agreement.  The  Navy  has  funded  Flrebolt  contract 
options  for  the  manufacture  of  additional  flight  vehicles  and  for  design  for- integration  of  Navy  payloads.  The  Air 
Force  QP-100  project  will  also  provide  targets  for  the  Army.  The  Air  Force  Is  also  joining  in  procurement  of  the 
MQM-107B  subscale  target  developed  by  the  Army.  There  Is  cooperation  with  both  the  Army  and  Navy  on  a  number  of 
scoring  and  augmentation  subsystems  efforts.  Other  related  Air  Force  Program  Elements  --  Air  Force  targets  are 
procured  under  PE  351 16f.  The  current  Flrebolt  Full  Scale  Engineering  Development  program  was  preceded  by  an 
Advanced  Development  program  under  PE  63232F,  which  Is  no  longer  active. 

6.  (U)  WORK  PERFORMED  BY:  The  Flrebolt  prime  contractor  Is  Teledyne  Ryan  Aeronautical,  San  Diego,  California. 
Principal  Flrebolt  subcontractors  are  United  Technologies  Chemical  Systems  Division,  Sunnyvale,  California; 

Brunswick  Corporation’s  plant  at  Coats  Mesa,  California;  and  Marquardt,  Van  Nuys,  California.  The  QF-100  prime 
contractor  la  Sperry  Flight  Systems,  Phoenix,  Arlgoqa.  Contractors  Involved  In  developing  augmentation  and 
scoring  subsystems  Include  Cartwright  Engineering,  'Inc.,  Anaheim,  California;  Sants  Barbara  Research  Center, 

Goleta,  California;  Raytheon  Missile,  Oxnard,  California;  and  Hayes  International,  Birmingham,  Alabama.  Tracking 
and  control  systems  for  ground  control  of  subecale  and  full  scale  targets  are  developed  by  Vega  Precision 
Laboratories,  Inc.,  Vienna,  Vlrglnls.  Air  Force  target  development  effort  Is  managed  by  the  Armament  Division, 

Eglln  Air  Force  Base,  Florida. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984; 

A.  (U)  Project  #4t9A,  Flrebolt;  Flrebolt  la  a  full  scale  development  program  for  a  target  to  simulate  threats  In 
In  the  high,  fast  regime  for  evaluation  of  weapons  systems,  development  of  tactics,  and  aircrew  training.  Flrebolt 
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DOD  Mission  Area"!  #45 2  -  Aerial  Targets 

will  succeed  the  use  of  converted  CQM-10B  (Bomarc)  missiles  as  targets  and  provide  the  Improved  performance  and 
controllability  needed  to  simulate  the  characteristics  of  current  and  emerging  threats.  In  FY  82,  assembly  of  flight 
test  vehicles  began.  Cround  test  of  the  scoring  system  performance  on  Flrebolt  was  completed,  and  ground  and  flight 
drop  tests  of  the  recovery  system  were  completed.  Functional  test  and  Preliminary  Flight  Readiness  engine  firing 
teats  on  complete  vehicles  were  Initiated.  Development  Test  and  Evaluation  flights  will  begin  In  the  third  quarter 
of  FY  81.  Initial  Operational  Test  and  Evaluation  will  be  conducted  In  FY  84 .  The  21  flight  program  will  Include 
both  Navy  and  Air  Force  weapon  firings  against  Flrebolt.  Manufacture  and  delivery  of  flight  test  vehicles  will 
continue  and  planning  for  Air  Force  production  will  begin.  For  the  Navy,  contract  options  for  12  vehicles  and 
associated  subsystems  were  Initiated  In  FY  82.  Delivery  of  these  vehicles  will  begin  In  FY  83  with  delivery  of 
Navy  payload  configured  vehicles  beginning  In  FY  84. 

B.  (U)  Project  #2459,  Target  Payload  Systems:  This  project  Involves  development  engineering  for  aerial  target 
subsystems.  These  subsystems  are  required  to  provide  scoring  Information  and  to  augment  the  radar  and  Infrared 
signatures  of  targets  to  provide  realistic  representation  of  threats.  The  Target  Payload  Systems  project  was  not 
funded  In  FY  82.  Some  supporting  effort  was  accomplished  In  the  area  of  Improved  missile  scoring  systems  on  the 
QF-100  project  and  In  the  area  of  Improved  Infrared  augmentation  for  subscale  targets  In  conjunction  with  flight 
evaluation  of  the  MQM-107B.  In  FY  83,  flight  tests  of  vector  missile  scoring  systems,  designed  to  Identify  the  path 
of  the  missile  past  the  target,  will  be  Initiated.  Flight  tests  of  an  Infrared  augmentation  system  designed  to 
provide  simulation  of  engine  plume  signatures  will  be  conducted.  In  cooperation  with  the  Navy,  a  contract  will  be 
awarded  for  breadboard  fabrication  of  a  high  fidelity  radar  signature  simulation  system.  In  FY  84,  work  on  vector 
scoring  systems  will  move  through  full  scale  development  to  production;  the  infrared  plume  generator  will  complete 
Integration  Into  the  subscale  targets  and  enter  production;  and  the  high  fidelity  radar  augmentation  system  will  be 
assessed  for  entry  Into  full  scale  development. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984;  Not  Applicable 


Title:  Advanced  Aerial  Target  Development 

Budget  Activity:  16  -  Defense-wide  Mission  Sup 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  I64227F 

DOD  Mission  Area:  #430  -  Non-System  Training  Devices 

1 .  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Title:  Flight  Simulator  Development 

Budget  Activity:  #6  -  Defense-Wide  Mission  Sup 


Total 


Project 

FY  82 

FY  83 

FY  84 

FY  85 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

11,108 

5,439 

25,039 

103,078 

Continuing 

N/A 

2325 

Simulator  Development 

Activities 

1,308 

2,000 

3,650 

6,757 

Continuing 

N/A 

2769 

Simulator  Update  Dev 

9,800 

3,439 

7,033 

16,642 

Continuing 

N/A 

2851 

Standard  DMA  Data  Base 

Transformation  Program 

957 

1,425 

3,863 

6,245 

2901 

B-lB  Weapon  System  Trainer 

9,669 

66,801 

47,236 

123,706 

2902 

T-46  Operational  Flight  Trainer 

200 

8,170 

29,334 

37,704 

2903 

F-15/F-16  Simulator  for  Alr-to- 

Air  Combat 

3,150 

1,953 

4,144 

9,250 

2968 

Simulator  Modularity  Design 

380 

1,330 

10,803 

12,523 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  is  a  continuing  program  element  for  the  engineering  develop¬ 
ment  of  aircrew  flight  simulation  techniques  and  training  devices.  The  objectives  of  this  element  are  to  adapt  flight 
simulation  technology  developed  In  the  laboratories  and  industry  for  satisfying  current  training  requirements  and  to 
develop  prototype  training  devices.  Prototype  training  devices  and  subsystems  developed  under  this  element  will  be 
evaluated  for  training  effectiveness  and  supportablllty  prior  to  follow-on  production  decisions  and/or  Integration  with 
training  devices  In  acquisition. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT&E  11,258  5,439  8,456  -  Continuing  N/A 

Increases  In  FY  1984  were  due  to  the  addition  of  computer  replacement  modifications  for  the  P-4E/C,  snd  C— 135  simulator 
and  the  approval  of  the  B-1B  Weapon  System  Trainer  (WST)  and  T-46  Operational  Flight  Trainer  (OFT)  programs. 
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Program 

Element:  I6A227F 

Title: 

Flight  Simulator  Development 

DOD  Mission  Area:  1430  -  Non-System  Training  Devices 

Budget 

Activity:  I6_ 

-  Defense-Wide 

Mission  Support 

4.  (0) 

OTHER  APPROPRIATION  FUNDS:  ($  in  thousands) 

Total 

FY  82  FY  83 

FY  84 

FY  85 

Additional 

Estimated 

Actual  Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Aircraft  Procurement  Funds: 

2901 

3010  (PE  11126F) 

139.6 

134.9 

274.5 

Quantity 

3 

3 

6 

2769 

3010  (PE  27128F) 

19.6 

19.6 

Quantity 

5 

5 

2902 

3010  (PE  84741F) 

88.4 

88.4 

Quantity 

10 

10 

Military  Construction  Funds: 

2901 

3300  (PE  11126F) 

8.8 

7.9 

16.7 

5.  (U)  RELATED  ACTIVITIES:  Projects  in  this  element  rely  on  the  technologies  from  inter  and  intra-service  coordination 
of  technology  base  programs.  This  element  relies  heavily  on  the  Air  Force  Hunan  Resources  Laboratory  technological  base 
programs.  Specific  programs  which  support  this  element  Include  the  following:  PE  62205F,  Training  and  Simulation  Tech¬ 
nology;  PE  63227F,  Advanced  Simulator  Development;  PE  63751F,  Innovations  in  Education  and  Training. 

6.  (U)  WORK  PERFORMED  BY:  The  Deputy  for  Simulators,  Wright-Patterson  Air  Force  Base,  OH  is  the  in-house  organization 
responsible  for  the  majority  of  this  element.  Remaining  in-house  efforts  Include  several  tasks  within  the  Simulator 
Development  Activity  project.  F-4E/G  computer  replacement,  F-15/F-16  Simulator  for  Alr-to-Air  Combat  (SAAC),  and  C-135 
modifications  to  be  performed  by  Singer-Link  Corp.  Blnghampton,  NY.  Modification  of  the  Simulator  for  Electronic  Warfare 
Trainer  (SEWT)  was  awarded  to  the  AAI  Corp.,  Baltimore,  MD.  Contractors  for  the  B-1B  and  T-46  simulators  have  not  been 
determined. 


7.  (0)  PROJECTS  I.BS8  THAN  $10  MILLION  IN  FY  1984: 


A.  (U)  Project:  2323  Simulator  Development  Activities.  The  purpose  of  this  project  Is  to  research  the  many  diverse 
Issues  confronting  designers  to  allow  development  of  simulators  for  today's  complex  aircraft  with  lower  costs,  and 
improved  training  effectiveness.  It  continues  Joint  Air  Force/Navy  efforts  to  complete  the  demonstration  of  a  flight 
simulator  visual  system  that  will  coat  less  than  current  systems  through  integration  of  existing  components  to  test  an 
eye-slaved  high  resolution,  high  detail  area-of-lnterest  Image  Inset  Into  a  lower  resolution  background.  This  approach 
uses  components  developed  by  the  Slnger-Llnk  Corp.  and  by  the  General  Electric  Corp.  These  efforts  will  make  cost  effec¬ 
tive  use  of  technology  developed  during  the  Tactical  Combat  Trainer  (TCT)  project  (funds  for  development  of  the  TOT 
were  removed  during  the  FY  1982  budget  formulation).  Examples  of  other  efforts  to  make  use  of  existing  technology  to 
reduce  the  procurement  costs  and  risks  associated  with  flight  simulation  Include:  Investigation  Into  simulation  of 
advanced,  high  resolution,  synthetic  aperture  radars  that  are  being  Introduced  Into  the  Inventory;  continuation  of  invest¬ 
igation  Into  the  relationship  between  simulator  handling  qualities  and  pilot  performance  to  effectively  quantify  and 
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DOD  Mission  Area!  1430  -  Non-System  Training  Devices  Budget  Activity:  #6  -  Defense-Wide  Mission  Support 

verify  simulator  performance  requirements  and  to  Improve  and  shorten  simulator  testing  (e.g.,  electronic  warfare  simula¬ 
tion  testing);  Investigation  of  prototype  development  efforts  for  application  on  simulators  for  advanced  aircraft;  and 
development  and  evaluation  of  helmet  mounted  visual  displays • 

B.  (U)  Project:  2769  Simulator  Update  Development.  This  project  funds  prototype  development  of  modifications 
and  updates  to  simulators  In  the  field.  In  FY  1982,  FY  1983,  and  FY  1984,  the  C-135  B  Flight  Simulator  will  be  refur¬ 
bished  with  a  new  computational  system  and  modified  to  incorporate  the  latest  aircraft  configuration  of  the  communication/ 
navigation  system,  cockpit  Instruments,  and  fuel  savings  advisory  system.  The  contract  was  awarded  to  Singer-Link  Corp., 
Blnghampton  NY,  In  September  1982.  Also,  in  FY  1982  and  FY  1983,  the  Simulator  for  Electronic  Warfare  will  be  refurbished 
with  an  updated  computational  system  and  addition  of  simulation  of  the  ALQ-99  system.  This  contract  was  awarded  to  the 
AAI  Corp.,  Baltimore,  MO,  In  April  1982.  In  FY  1984,  the  F-4E/C  Simulator  refurbishment  will  begin  with  replacement  of 
the  outdated  and  unsupportable  GP-4B  computer  system.  Also  Included  in  this  project  are  efforts  to  improve  the  simulator 
reliability  and  maintainability. 

C.  (U)  Project:  2851  Standard  DMA  Data  Base  Transformation  Program.  This  Is  a  joint  development  project  Initiated 

through  the  Joint  Logistics  Commanders  to  develop  a  standard  Defense  Mapping  Agency  (DMA)  data  base  transformation  pro¬ 

gram,  which  Is  a  program  that  converts  standard  digital  DMA  data  and  converts  It  for  presentation  to  the  pilot  (e.g., 
visual,  radar.  Infrared).  This  program  would  be  provided  as  government  furnished  equipment  (GFE)  to  simulator  manufac¬ 
turers  and  would  eliminate  much  of  the  problems  and  expense  associated  with  the  proliferation  of  unique  transformation 
programs  and  subsequent  updates.  This  Is  a  new  start  In  FY  1984. 

D.  (U)  Project:  2902  T-46  Operational  Flight  Trainer  (OFT).  This  project  will  develop  the  Operational  Flight 

Trainer  to  support  the  T-46  training  system.  The  simulator  will  be  developed  as  a  complex,  with  each  complex  consist¬ 

ing  of  four  T-46  cockpits,  with  both  student  and  Instructor  positions,  a  two  man  operator  station,  and  a  limited  three 
degree  of  freedom  motion  base  to  provide  limited  cueing  for  turbulence,  stall  warning/buffet,  and  touchdown.  A  total  of 
eleven  complexes  will  be  procured.  The  visual  system  will  be  provided  as  government  furnished  equipment,  which  will  be 
those  visual  systems  In  place  on  the  T-37  simulators  at  the  time  of  deployment  of  the  T-46.  This  Is  a  new  start  In  FY 
1984. 


E.  (U)  Project:  2903  P-15/F-16  Simulator  for  Alr-to-Alr  Combat  (SAAC).  The  primary  purpose  of  this  project 
la  to  provide  a  training  capability  for  our  front  line  fighters,  the  F-15  and  F-16.  The  SAAC  la  the  only  air-to-air 

combat  trainer  In  the  USAF.  It  has  two  full  field  of  view  visual  systems  configured  with  F-4  cockpits.  The  SAAC  will 

be  modified  with  both  F-15  and  F-16  cockpit  configurations  to  provide  air-to-air  combat  training,  allow  more  extensive 
tactics  development  for  these  aircraft,  and  allow  further  research  and  development.  The  SAAC  will  be  configured  with 
a  "Y”  track  to  allow  these  cockpits  to  be  Interchanged.  The  F-15  cockpit  will  be  Incorporated  by  the  second  quarter  FY 

1985;  the  F-16  cockpit  will  be  Incorporated  by  the  third  quarter  FY  1987. 


F.  (U)  Project:  2968  Simulator  Modularity  Design.  By  approaching  simulator  design  with  a  modular  approach, 
considerable  potential  exists  to  decrease  both  acquisition  and  life  cycle  costs,  reduce  development  lead  times,  Improve 
the  ability  to  deliver  almulator  to  the  field  concurrent  with  the  aircraft,  and  to  Increase  the  competitive  bane.  This 
project  Is  a  trl-servlce  effort  and  consists  of  three  phases.  The  first  Is  a  request  for  Information  (released  In 
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December  1982)  to  assess,  from  an  Industry  perspective,  the  feasibility  of  modularity  for  operator  simulators,  the 
advantages,  disadvantages,  cost  And  potential  Impact  on  technology.  Phase  II  Is  a  competitive  effort  with  two  contractors 
to  Identify  the  tools  required  to  Implement  modularity,  refine  cost  And  schedule  estimates  to  develop,  validate  the  pro¬ 
posed  approach,  and  to  develop  a  suggested  specification  and  statement  of  work  for  the  final  phase.  Analysis  of  these 
f  results  will  lead  to  contract  award  for  Phase  III  In  the  fourth  quarter  of  1985.  This  phase  will  consist  of  development 

and  validation  on  an  existing  device  of  the  standards  and  tools  necessary  to  achieve  modularity. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  2901  B-1B  Weapon  System  Trainer  (WST) 

A.  (U)  Project  Description:  The  Strategic  Air  Command  requires  development  of  a  training  system  to  meet  the  train¬ 
ing  needs  of  all  B-1B  crew  members.  Tasks  required  to  be  trained  Include  mission  rehearsal  training  for  takeoff  and 
landing,  navigation,  air  refueling,  threat  analysis/countermeasures,  low  level  penetration,  weapons  delivery,  and  emer¬ 
gency  procedures.  Emphasis  will  be  placed  on  training  tasks  "that  cannot  be  accomplished  In  the  aircraft  and  on  inte¬ 
grated  crew  training.  These  tasks  Include  those  related  to  safety  of  flight,  emergency  procedures,  emergency  war  order 
rehearsal,  and  others  for  which  a  suitable  training  environment  does  not  exist.  A  total  of  five  WSTs,  which  simulate 
all  four  crew  positions,  and  two  Mission  Trainers  (MT),  which  simulate  only  the  offensive  and  defensive  positions,  will 

t  be  procured.  Further,  a  flight  station,  which  consists  of  the  pilot  and  copilot  stations  only,  will  be  delivered  early 

and  later  Integrated  and  delivered  as  one  of  the  five  WSTs.  Crews  can  be  trained  In  either  an  Integrated  or  Independent 
mode.  Trainers  will  be  capable  of  providing  war  order  mission  rehearsal. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(!)  (U)  FT  1982  Accomplishments:  The  Training  Program  Development  Management  Plan  was  prepared  to  define  all 

of  the  flying  and  maintenance  training  tasks  required  to  support  the  B-1B  training  system.  The  acquisition  strategy  was 
developed  and  approved  by  the  B-1B  Configuration  Steering  Croup. 

(2)  (U)  FY  1983  Program;  The  Air  Force  Intends  to  Initiate  the  B-lB  WST  development  In  FY  1983,  conduct  source 
selection,  and  award  the  contract  for  the  competitive  development  of  Phase  I. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT&E  Request:  The  FY  1984  effort  provides  for  the  com- 

>  petltlve  development  of  the  WST  through  the  Preliminary  Design  Review  (PDR)  (Phase  I),  The  winning  contractor  would 

then  be  selected  to  complete  the  WST  development  and  production  for  Phase  II.  The  B-lB  WST  development  Is  based  on  a 
$300  million  baseline  program  (FY  1981).  The  estimating  technique  Included  both  parametric  and  bottom-up  approaches. 

I 

(4)  (U)  Program  to  Completion:  Phase  II,  which  Includes  completion  of  design,  development,  test,  evaluation 
and  deployment  begins  in  FY  1$85. 
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C.  (U)  Major  Milestones: 

Milestones 

Release  Request-for-Proposal 

Contract  Award  for  Phase  1  (two  contractors) 

Preliminary  Design  Review 

Contract  Award  for  Phase  II  (one  contractor) 

Flight  Station  Available 

Prototype  WST  Ready-for-Tralntng  (RPT) 

Mission  Trainer  Ready- for-Tra In lng 
WST  Production  Unit  No  5  RFT 


Title:  Flight  Simulator  Development _ _ _ _ 

Budget  Activity:  i 6  -  Defense-Wide  Mission  Support 


Dates 


Feb 

83 

Aug 

83 

Aug 

84 

Oct 

84 

2nd 

qtr 

FY 

87 

1st 

qtr 

FY 

88 

Ath 

qtr 

FY 

88 

Ath 

qtr 

FY 

89 

FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Prograa  Element:  I64411F  (63411F) 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410 


Title:  DOD  Space  Shuttle 

Budget  Activity:  Defense-wide  Mission  Support,  #6 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  Thousands) 


Project 

Number  Title 


FY  1982 
Actual 


FY  1983  FY  1984 

Estimate  Estimate 


FY  1985  Additional 

Estimate  to  Completion 


Total 

Estimated  Cost 


TOTAL  FOR  PROGRAM  ELEMENT 


276,700  355,113  337,361 


329,385 


194,121 


2,343,780 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  To  Increase  the  effectiveness  of  Department  of  Defense 

space  operations,  this  program  will:  (1)  Support  the  National  Aeronautics  and  Space  Administration  development  and 
assure  the  utility  to  the  Department  of  Defense  of  the  Space  Transportation  System;  (2)  Support  transition  of  critical 
national  defense  satellites  to  the  Shuttle;  (3)  Develop  the  Inertial  Upper  Stage;  (4)  Acquire  general  purpose  Shuttle 
launch  and  landing  facilities  at  Vandenberg  Air  Force  Base,  CA;  and  (5)  Modify  NASA  facilities  for  secure  DOD  operations. 
The  Air  Force,  as  the  Department  of  Defense  executive  agent.  Is  responsible  for  the  planning,  development.  Integrated 
logistics  support  and  activation  activities  necessary  to  achieve  these  objectives. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUHMARY: 


RDT&E 

(PE  6441  IF) 

266,000 

355,629 

293,068 

425,035 

2,191,300 

Procurement  (Missile) 

(PE  12449F) 

200,665 

135,954 

74,350 

96,204 

858,220 

Procurement  (Other) 

(PE  12449F) 

6,445 

6,741 

4,213 

11,086 

86,100 

Military  Construction 

(PE  12449F) 

36,190 

82,200 

66,576 

58,276 

616,600 

The  Increase  In  FY  1982,  FY  1984  and  out  year  RDT&E  funds  reflects  the  Increased  engineering  manpower  required  during 
activation  and  first  launch  processing  at  Vandenberg  Air  Force  Base.  This  Increase  derives  from  revised  National 
Aeronautics  and  Space  Administration  estimates  for  Kennedy  Space  Center  manning  and  from  the  significantly  Increased 
processing  time  estlsuites  generated  from  the  early  Kennedy  Space  Center  launch  experience.  Increased  procurement 
estimates  derive  from  additional  physical  and  Information  security  protection  requirements,  from  a  better  estimate 
of  the  amount  of  unique  support  equipment,  and  from  Inflation  Increases  due  to  delayed  procurements. 


4.  (U)  OTHER  APPROPRIATION  FUNDS :♦*« 

FY  1982 
Actual 

Procurement  (Missile)  (PE  12449F)  193,900 

Procurement  (Other)  (PE  12449F)  6,487 

Military  Construction  (PE  12449F)  36,190 


FY  1983 
Estimate 
134,954 
6,741 
61,750* 


FY  1984 
Estimate 
195,291 
27,337 
49,200 


FY  1985 
Estimate 
137,761 
16,367 
71,977 


Additional 
to  Completion 
24,646 
11,664 
4,899 


Total 

Estimated  Cost 
1,041,552 
126,309 
610,926** *** 


*  Does  not  Include  a  $17. 7M  reprogramming  (In  progress)  for  the  Solid  Rocket  Booster  Disassembly  Facility 
liueneme,  CA 

**  Includes  reprogramming  In  FY  80  (63,700  and  5,200)  and  FY  81  (13,700)  from  other  sources 

***  Does  not  Include  operational  funding  which  Is  reported  separately  In  PE  3517 IF ,  Space  Launch  Support 
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Frog  rati  Element:  I64411F  (63411F)  Title:  POD  Space  Shuttle 

DOD  Mlaslon  Area:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support,  if> 

5.  (U)  RELATED  ACTIVITIES:  This  program  is  directly  related  to,  and  paced  by,  the  National  Aeronautics  and  Space  Admin¬ 
istration  Space  Shuttle  development  program.  Under  Interagency  agreements,  the  National  Aeronautics  and  Space  Admini¬ 
stration  will  fund  for  all  Shuttle  Orbltera,  provide  the  general  purpose  launch  and  landing  facilities  at  Kennedy  Space 
Center,  EL  and  perform  Shuttle  mission  control  at  Johnson  Space  Center,  Houston,  TX.  The  Department  of  Defense  portion 
of  the  program  will  include  the  development  of  the  Inertial  Upper  Stage,  the  acquisition  and  operation  of  Space  Shuttle 
launch  and  landing  facilities  at  Vandenberg  Air  Force  Base,  and  funding  for  the  unique  Department  of  Defense  security 
requirements  levied  on  the  National  Aeronautics  and  Space  Administration-developed  Space  Transportation  System  elements. 
National  Aeronautics  and  Space  Administration/Department  of  Defense  coordination  at  all  organizational  levels  assures 
that  the  Space  Transportation  System  will  meet  the  needs  of  both  agencies.  Department  of  Defense  payload  planning 
efforts  are  addressed  by  the  Department  of  Defense  Space  Shuttle  User  Committee  which  Includes  representatives  of  the 
Army,  Navy,  Air  Force,  Office  of  the  Secretary  of  Defense,  and  Joint  Chiefs  of  Staff.  The  Air  Force  Director  of  Space 
Systems  and  Command,  Control,  Communications  chairs  this  body  and  also  has  the  responsibility  for  research  and  development 
efforts  Involving  Air  Force  payloads,  expendable  launch  vehicles  and  the  Shuttle  program.  Inertial  Upper  Stage  produc¬ 
tion,  Vandenberg  operation  and  maintenance,  and  Shuttle  flight  charges  paid  to  the  National  Aeronautics  and  Space  Admin¬ 
istration  for  United  States  Air  Force  users  are  funded  under  Program  Element  35171F  (Space  Launch  Support).  Inertial 
Upper  Stage  flight  equipment  and  operation,  and  Shuttle  flight  charges  for  other  Department  of  Defense  users  are  funded 

by  the  users'  program  element.  Titan  III(34)D/Inertlal  Upper  Stage  Integration  is  funded  under  Program  Element  35119F, 
Space  Boosters.  Related  activities  for  near  term  utilization  of  the  Space  Shuttle  sortie  mode  capabilities  are  being 
pursued  by  the  Space  Test  Program  under  Program  Element  63402F.  The  Air  Force  will  begin  construction  in  1983  of  a 
Consolidated  Space  Operations  Center,  funded  under  Program  Element  35130F,  to  eliminate  the  vulnerabilities  represented 
by  the  single  critical  control  nodes  of  the  Satellite  Test  Center  (payload  control)  and  Johnson  Space  Center  (Shuttle 
control). 

6.  (U)  WORK  PERFORMED  BY:  The  Air  Force  Space  Division,  El  Segundo,  CA  of  the  Air  Porce  Systems  Command  is  the  develop¬ 
ment  agency  for  the  Air  Force  Space  Shuttle  activities.  The  Aerospace  Corporation,  El  Segundo,  CA  provides  Space 
Division  with  general  systems  engineering  support.  Martin  Marietta  (Denver),  Vandenberg  Air  Force  Base,  CA,  completed 
the  contract  for  the  detailed  design  and  is  the  Integrating  contractor  for  the  Vandenberg  Shuttle  facilities  and  for 
development  and  procurement  of  necessary  unique  support  equipment  and  software.  The  National  Aeronautics  and  Space 
Administration  is  the  procuring  agent  for  all  Vandenberg  support  equipment  and  software  common  to  both  Kennedy  Space 
Center  and  Vandenberg  (Air  Force  funded).  The  United  States  Army  Corps  of  Engineers  Is  the  construction  agent  for 

all  facilities  at  Vandenberg.  Various  construction  contractors  are  employed  for  the  actual  construction  (through 
the  Corps  of  Engineers).  Rockwell  International,  Downey,  CA  and  United  Space  Boosters,  Huntsville,  AL  provide  expertise 
on  the  Orblter  and  the  Solid  Rocket  Boosters  respectively  in  support  of  the  Vandenberg  Shuttle  facilities  design  and 
activation.  Martin  Marietta  Is  also  under  contract  to  provide  engineering  services  In  support  of  payload  Integration 
activities.  Boeing  Aerospace  Corporation,  Seattle,  WA  was  awarded  the  contract  for  Inertial  Upper  Stage  full  scale 
development  and  la  also  -performing  apacecraf t-to-Inertlal  Upper  Stage  integration  activities.  TRW  Systems,  Redondo 
Reach,  CA  is  supporting  development  of  the  secure  Shuttle  mission  control  capability  at  the  Johnson  and  Kennedy 
Space  Centers.  International  Business  Machines,  Houston,  TX  la  under  contract  to  evaluate  specialized  Orblter  flight 
software  for  Department  of  Defense  missions. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1984:  None 


Program  Element:  #6441 1 F  ( 6341  IF)  Title:  DOD  Space  Shuttle 

OOO  Mission  Areal  Space  launch  and  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support,  #6 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

A.  (U)  Program  Description:  The  Space  Task  Group,  established  by  the  President  in  1969,  recommended  that  a 
Space  Transportation  System  be  developed  to  provide  more  flexible  and  effective  access  to  space  at  lower  costs  than 
current  expendable  launch  vehicles.  In  January  1972  the  President  authorized  the  National  Aeronautics  and  Space  Admin¬ 
istration  to  proceed  with  the  development  of  the  reusable  Space  Shuttle  as  a  national  means  for  transporting  payloads 
to  and  from  space.  The  Space  Transportation  System  consists  of  the  Space  Shuttle  Vehicle  which  will  carry  payloads  to 
low  earth  orbit  and  return  to  land  on  a  runway;  upper  stages  to  transfer  payloads  from  low  earth  orbit  to  higher  orbits; 
and  associated  ground  and  airborne  support  systems.  The  Space  Shuttle  Vehicle  consists  of  the  Orbiter  (the  winged, 
recoverable  spacecraft,  the  size  of  a  DC-9),  an  External  Tank  containing  fuel  and  oxidizer  for  the  Orbiter's  main  engines, 
and  a  pair  of  recoverable  Solid  Rocket  Boosters  which  will  provide  initial  boost  acceleration  for  the  vehicle.  The 
reusable  Orbiter  will  carry  the  payload  (spacecraft  and,  if  required,  upper  stage)  into  orbit  in  its  15x60  foot  payload 
bay.  The  system  will  have  the  capability  to  boost  32,000  pounds  of  payload  to  a  near-polar  (98°)  orbit,  or  65,000 
pounds  into  an  Easterly  (28.5°)  orbit.  After  reentry,  the  Orbiter  will  land  on  a  runway  using  a  high  speed,  unpowered 
approach.  The  Orbiter  and  Solid  Rocket  Boosters  will  be  recovered,  refurbished,  and  reused.  The  facilities  at  the 
two  launch  bases  Kennedy  Space  Center,  FL  and  Vandenberg  Air  Force  Base,  CA  accomplish  the  recovery,  refurbishment, 
and  reintegration  of  the  major  components  of  the  Space  Shuttle  Vehicle  to  prepare  it  for  its  next  launch.  The  National 
Aeronautics  and  Space  Administration  mission  control  center  at  Johnson  Space  Center  will  be  used  for  mission  planning 
and  control  until  the  Department  of  Defense  acquires  a  dedicated  capability,  the  Consolidated  Space  Operations  Center. 

The  Space  Transportation  System  will  be  the  primary  launch  system  for  DOD  payloads. 

(U)  The  Air  Force  participates  In  the  Shuttle  program  to  assure  that  critical  national  defense  missions  will  continue 
to  be  effectively  supported.  Although  the  National  Aeronautics  and  Space  Administration  is  responsible  overall  for 
the  Space  Transportation  System,  the  Air  Force  defines  Department  of  Defense  operational  and  support  requirements  and 
assesses  the  effect  of  Shuttle  design  changes  on  Department  of  Defense  national  security  missions.  The  Air  Force 
addresses  the  unique  Department  of  Defense  needs  to  assure  the  maximum  operational  utility  of  the  expanded  space  mission 
capability  offered  by  the  Shuttle.  In  addition,  the  long  term  advantages  of  the  Shuttle  to  the  Department  of  Defense 
appear  to  be  substantial,  particularly  in  the  areas  of  payload  retrieval,  on-orbit  repair,  assembly  of  very  large 
structures  in  space,  and  the  availability  of  an  orbital  test  bed  --  modes  of  operation  unavailable  without  the  Shuttle. 

(U)  To  minimize  the  operational  impact  of  modifying  Department  of  Defense  payloads  and  to  make  early  effective  use  of 
the  Shuttle,  the  Department  of  Defense  and  the  National  Aeronautics  and  Space  Administration  agreed  that  the  Air  Force 
will  develop  an  expendable  upper  stage  for  use  with  the  Shuttle  -  this  stage  is  called  the  Inertial  Upper  Stage.  The 
Inertial  Upper  Stage  will  also  be  used  on  the  Titan  111(34)0  launch  vehicle  for  certain  Department  of  Defense  payloads 
during  transition  to  the  Shuttle.  The  Inertial  Upper  Stage  will  be  used  on  Shuttle  by  both  the  Department  of  Defense 
and  the  National  Aeronautics  and  Space  Administration. 

(U)  The  Department  of  Defense  has  also  agreed  to  acquire  and  operate  the  Space  Shuttle  launch  and  landing  facilities 
at  Vandenberg  Air  Force  Base,  CA  with  an  initial  launch  capability  date  of  October  1985.  This  agreement  was  reached 
after  an  extensive  study  determined  that  Department  of  Defense  and  National  Aeronautics  and  Space  Administration 
requirements  could  not  be  satisfied  from  one  launch  site,  and  that  use  of  a  second  site  at  Vandenberg  was  necessary  SC'S"/ 

for  polar  orbit  missions.  The  heavier  near-polar  missions  cannot  be  accomplished  from  the  Kennedy  Space  Center,  FL  & 

since  that  would  require  overflight  of  the  continental  United  States  while  sub-orbital  and  result  in  the  large  Shuttle 

external  tank  being  released  on  a  ballistic  trajectory  over  the  Sino-Soviet  land  mass  for  impact  in  the  Indian  Ocean.  (  <  | 
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B.  (U)  Program  Accomplishments  and  Future  Efforts: 


(1)  (U)  FY  1982  Accomplishments:  Development  of  the  two-stage  Inertial  Upper  Stage  neared  completion,  inertial 

Upper  Stage  production  continued  (funded  by  Program  Element  3S171F,  Space  Launch  Support,  for  Air  Force  payloads;  by 
the  user  for  other  Department  of  Defense  programs;  and  through  the  National  Aeronautics  and  Space  Administration  for 
civil/commercial  missions).  The  Vandenberg  Ground  Support  System  construction,  equipment  installation,  and  checkout 
continued  toward  an  Initial  Launch  Capability  in  October  1985.  The  construction  funded  in  the  1982  program  included 
launch  pad  modifications,  the  Integrated  Operations  Support  Center,  flight  crew  facilities,  and  the  Space  and  Missile 
lest  Organization  Management  and  Engineering  Facility.  Significant  cost  increases  occurred  in  the  Vandenberg  develop¬ 
ment  and  procurement  funding  estimates  due  to  Increased  concurrency  with  the  Kennedy  (East  Coast)  launch  site  develop¬ 
ment,  design  problems  in  the  launch  pad,  and  the  difficulty  in  hiring  engineers.  Construction  of  the  Shuttle  Payload 
Integration  Facility  at  Cape  Canaveral  Air  Force  Station,  FL  continued  toward  an  initial  operational  capability  of 
June  1983.  Modifications  to  Kennedy,  Goddard,  and  Johnson  Space  Centers  continued  to  allow  classified  processing 
("Controlled  Mode")  to  support  the  first  classified  mission  in  1983.  Payload  integration  activities  continued. 


(2)  (U)  FY  1983  Program:  The  highly  successful  first  flight  of  the  Titan  1 1 1 ( 34 ) D/ IUS  configuration  occurred  in 
Oct  82.  IUS  full  scale~3evelopment  will  be  completed  with  the  flight  and  subsequent  analysis  of  the  first  Shuttle/ 
Inertial  Upper  Stage  launch  in  1983  (a  National  Aeronautics  and  Space  Administration  mission).  Inertial  Upper  Stage 
flights  will  continue  using  pre-production  vehicles.  Inertial  Upper  Stage  production  will  continue  (funded  by  the 
user  programs).  The  Vandenberg  Ground  Support  System  construction,  equipment  installation,  and  checkout  will  continue 
toward  the  October  1985  first  launch  capability.  Construction  will  begin  on  the  Shuttle  Assembly  Building  (the  re¬ 
maining  element  of  the  launch  pad  facilities).  Construction  will  be  completed  on  most  of  the  major  facilities: 

Orbiter  Maintainance  and  Checkout  Facility,  External  Tank  Storage  and  Checkout  Facility,  and  the  Launch  Pad  (except 
the  Shuttle  Assembly  Building).  Ground  system  tests  will  begin  for  the  Launch  Control  Center.  The  Shuttle  Payload 
Integration  Facility  at  Kennedy  Space  Center  will  reach  Its  Initial  Operational  Capability.  "Controlled  Mode"  at 
Johnson  Space  Center  will  reach  Its  Initial  Operational  Capability  for  the  first  Department  of  Defense  dedicated 
flight.  Payload  Integration  activities  will  continue  on  schedules  compatible  with  the  launch  requirements  of  the 
individual  payloads. 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDTtE  Request:  The  construction  and  activation  of  the 

Vandenberg  launch  and  landing  site  will  continue  toward  the  October  1965  launch  capability  date.  Construction  will 
be  completed  on  all  major  facilities  comprising  the  Vandenberg  capability.  Equipment  Installation  will  be  completed 
and  ground  system  testing  will  have  begun  for  all  major  faculties  except  the  Solid  Rocket  Booster  Disassembly  Facility 
(at  Port  Hueneme,  CA).  Construction  will  begin  on  the  Hazardous  Haste  Disposal  facilities,  the  Thermal  Protection 
System  support  facility,  and  the  modifications  to  the  launch  pad  to  control  Ice  buildup  on  the  External  Tank  after 
it  is  loaded  with  propellants.  Activation  activities  for  the  launch  capability  continue  Including  the  stacking  of  the 
Flight  Verification  Vechicle  (a  non-flight  worthy  Space  Shuttle)  to  test  mechanical  sequences  and  fit,  to  train  the 
processing  crew,  and  to  conduct  payload  processing  tests  (with  a  test  model  spacecraft).  Processing  of  the  flight 
ready  Space  Shuttle  and  payload  begin  In  FY  85.  Modifications  for  secure  operations  at  Johnson,  Goddard,  and  Kennedy 
Space  Centers  and  payload  integration  activities  will  continue. 
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(4)  (U)  Program  to  Completion:  Initial  Vandenberg  construction  and  activation  will  be  completed  for  the  October 

1985  launch  capabil ity.  IF  necessary,  additional  construction  packages  will  be  used  to  allow  (a)  growth  to  higher 
launch  rates  as  mission  regulrements  dictate  and  (b)  Incorporation  of  the  National  Aeronautics  and  Space  Administration 
selected  option  for  further  thrust  augmentation  capability  (if  required  to  achieve  specified  performance  for  near 
polar  missions).  Secure  operations  modifications  will  be  completed  on  both  coasts.  Primary  mission  control  responsi¬ 
bility  for  defense  missions  will  transition  to  the  Consolidated  Space  Operaions  Center  (Johnson  Space  Center  capability 
for  secure  operations  is  retained  as  a  backup). 


C.  (U)  Major  Milestones: 


Mi  lestones 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 


Vandenberg  Air  Force 
Inertial  Upper  Stage 
Inertial  Upper  Stage 
Vandenberg  Air  Force 
Inertial  Upper  Stage 
Inertial  Upper  Stage 
Johnson  Space  Center 
Kennedy  Space  Center 
Goddard  Space  Flight 
Vandenberg  Air  Force 
Vandenberg  Air  Force 


Base  Design  Cr1teria  Start 

Validation  Phase  Start 

Full  Scale  Development  Start 

Base  Construction  Start 

Initial  Launch  Capability  (Titan  III) 

Initial  Launch  (Shuttle) 

Controlled  Mode  Initial  Operational  Capability 

Shuttle  Payload  Integration  Facility  Operational  Capability 

Center  Security  Modification  Initial  Capability 

Base  Initial  Operational  Capability 

Base  Thrust-Augmented  Launch  Capability 


Dates 

Oct 

75 

Sep 

76 

Apr 

78 

Jan 

79 

(Sep 

82) 

Oct 

82 

(Jan 

83) 

Spring  83 

(Mar 

83) 

Jun 

83 

Jun 

83 

Jul 

83 

Oct 

85 

Oct 

85 

♦Date  presented  in  FV  83  Descriptive  Summaries. 


(U)  Explanation  of  Milestone  Changes: 

5.  The  initial  launch  capability  of  the  Titan  III  version  of  the  Inertial  Upper  Stage  slipped  due  to  additional 
on  pad  testing.  The  launch  was  an  outstanding  success. 

6.  IUS  initial  launch  on  Shuttle  delayed  due  to  Hydrogen  leak  in  "Challenger"  main  engine. 


7.  Delays  were  made  to  adjust  the  requirement  for  this  capability  to  the  dates  required  to  support  the  first 
dedicated  Department  of  Defense  flight  —  which  was  also  delayed. 


nu 


3ST3 


i 


Budget  Activity:  Program-wide  Management  and  Support,  #6' 
Program  Element:  #6441 1 F  -  Space  Shuttle 


Test  and  Evaluation  Data: 

1.  (II)  Development  Test  and  Evaluation:  The  National  Aeronautics  and  Space  Administration  and  the  Air  Force  are  each 
developing,  acquiring  and  operating  a  portion  of  the  common-use  hardware  and  facilities  of  the  Space  Transportation 
System,  The  National  Aeronautics  and  Space  Administration  has  development  and  operation  responsibilities  for  the 
Space  Shuttle  Vehicle,  the  East  Coast  Shuttle  launch  and  landing  facilities  at  Kennedy  Space  Center  FL,  and  the  Mission 
Control  Center  at  Johnson  Space  Center  TX.  The  Department  of  Defense  is  developing  the  Inertial  Upper  Stage  and  will 
develop  and  operate  the  West  Coast  Shuttle  launch  and  landing  facilities  at  Vandenberg  Air  Force  Base  CA.  and  the  con¬ 
trolled  mode  secure  operations  capability  at  JSC.  The  Air  Force  is  planning  a  Consolidated  Space  Operations  Center 
funded  under  PE  35130F  for  a  fiscal  year  ’.986  operational  capability  to  augment  and  backup  the  present  Satellite  Control 
Facility  at  Sunnyvale  CA  and  to  provide  a  dedicated  Department  of  Defense  Shuttle  control  capability.  Air  Force  test 
and  evaluation  activities  are  being  conducted  as  a  combined  Development  Test  and  Evaluation/  Operational  Test  and  Evalua¬ 
tion  program. 

(U)  Department  of  Defense  Assessment  of  National  Aeronautics  and  Space  Administration  Segments:  The  Air  Force  Systems 
Command  --  with  Air  Force  Test  and  Evaluation  Center  participation  and  support  from  other  Air  Force  agencies  --  will 
assess  the  capability  (performance  and  availability)  of  the  National  Aeronautics  and  Space  Administration  developed 
segments  to  support  Department  of  Defense  requirements.  This  evaluation  activity  consists  primarily  of  monitoring  and 
evaluating  major  Space  Transportation  System  verification  and  processing  events  conducted  by  the  National  Aeronautics 
and  Space  Administration. 

(U)  Air  Force  test  participation  began  with  monitoring  of  the  Approach  and  Landing  Tests  conducted  at  Edwards  Air 
Force  Base  CA  from  February  1977  to  March  1978.  These  tests  successfully  demonstrated  the  low  speed  flying  and  manual 
landing  characteristics  of  the  Orbiter  vehicles  as  well  as  the  adequacy  of  the  ferry  capability  of  a  modified  Boeing  747 
Shuttle  Carrier  Aircraft.  Subsequently,  the  Mated  Vertical  Ground  Vibration  Test,  conducted  at  the  Marshall  Space 
Flight  Center  from  March  1978  to  February  1979,  was  monitored.  This  test  satisfactorily  provided  the  required 
information  to  validate  the  analytical  model  used  to  design  and  verify  the  structural  capability  of  the  Space  Shuttle 
Vehicle  and,  subsequently,  update  the  predictive  models  used  to  calculate  the  environments  seen  by  Department  c  Defense 
payloads  while  in  the  Shuttle  payload  bay. 

(U)  Progress  of  the  Space  Shuttle  Main  Engine  development  has  been  continuously  monitored  since  January  1978  due  to 
its  critical  role  in  Space  Shuttle  *'  cle  performance  and  schedule.  The  engine  has  performed  at  full  power  (109%  of  rate 
power  level);  however,  hardware  design  and  reliability  problems  have  caused  major  program  delays.  The  Main  Propulsion 
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Budget  Activity:  Program-wide  Management  and  Support,  #6 
Program  Element:  #64411 F  -  Space  Shuttle 

Tost  at  the  National  Space  Technology  Laboratories  began  In  April  1978  and  completed  Test  Objectives  vital  for  first 
manned  orbital  flight  in  January  1981.  Full  power  level  development  testing  is  proceeding.  An  additional  Main  Propul¬ 
sion  Test  firing  at  full  power  level  (109%)  is  required  in  1982  to  certify  readiness  of  the  Space  Shuttle  Vehicle 
for  full  operational  capability. 

(U)  The  Shuttle  Avionics  Integration  Laboratory  at  Johnson  Space  Center  is  used  to  verify  avionics  hardware  and 
software  compatibility  and  to  provide  confidence  in  the  ability  of  these  subsystems  to  successfully  perform  the 
flight  sequences  planned  for  the  Orbital  Flight  Test  program  and  subsequent  missions.  This  ongoing  program  started 
in  March  1979  and  has  been  successful  in  identifying  and  correcting  a  number  of  hardware  and  software  configuration 
discrepancies.  The  Air  Force  will  continue  monitoring  the  test  progress  and  results  from  this  activity. 

(U)  The  Orbital  Flight  Tests  (four  flights  scheduled  from  April  1981  through  July  1982)  provided  data  for  the 
Air  Force  participation  in  formal  National  Aeronautics  and  Space  Administration  verification  activities.  Since  not 
all  Department  of  Defense  concerns  were  answered  during  the  Orbital  Flight  Tests,  Air  Force  test  activity  will  continue 
to  include  operation  flights  until  all  critical  DOD  issues  are  adequately  addressed. 

(U)  1US  Test  Program:  A  Defense  Systems  Acquisition  Review  Council  Milestone  II  review  of  the  Inertial  Upper 
Stage  program  was  held  in  March  1978  and  approved  proceeding  with  full  scale  development.  The  Boeing  Aerospace 
Company  is  on  contract  for  the  full  scale  development  phase.  The  Defense  Systems  Acquisition  Review  Council  aiso 
approved  production  of  an  initial  quantity  of  nine  (subsequantly  reduced  to  eight)  Inertial  Upper  Stage  vehicles 
(four  STS  configured  and  four  Titan  340  configured)  to  meet  planned  flight  schedules  for  both  NASA  and  the  DOD. 

Because  of  the  high  cost  and  immediate  operational  use  of  Department  of  Defense  developed  Space  Transportation  System 
flight  hardware  (there  will  be  no  dedicated  test  launches  of  an  Inertial  Upper  Stage),  a  combined  Development  Test 
and  Evaluation/  Operational  Test  and  Evaluation  program  is  being  conducted.  The  Inertial  Upper  Stage  test  and 
evaluation  will  focus  on  system  performance,  reliability,  maintainability,  and  compatibility  with  the  Space 
Transportation  System. 

(U)  The  most  critical  Inertial  Upper  Stage  development  items  are  avionics  component  qualification,  flight 

software  and  the  long-duration  burn  solid  rocket  motors. 

(U)  Qualification  testing  of  the  Inertial  Upper  Stage  avionics  began  In  August  1979  and  was  completed 
In  mid  1982.  The  primary  problem  affecting  the  avionics  system  was  the  unavailability  of  high  reliability 
space-qualified  electronic  piece  parts.  That  problem  is  now  solved. 
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Program  Element:  #6441  1 F*  -  Space  Shuttle  " 

(U)  In  the  Inertial  Upper  Stage  software  area,  the  flight  software  was  developed  by  and  tested  at  the  Boeing 
Aerospace  Corporation  facility  in  Kent  WA,  The  first  flight  software  has  been  designed,  coded  and  being  tested. 

Martin  Marietta  Corporation  is  performing  the  independent  verification  and  validation.  The  mission  data  loads 
are  being  designed  for  the  first  three  Department  of  Defense  spacecraft  and  for  the  first  National  Aeronautics  and  Space 
Administration-sponsored  Tracking  and  Data  Relay  Satellite.  Development  and  validation  and  verification  testing  of 
the  operational  software  in  time  to  support  an  initial  launch  date  of  Oct  1982  of  a  Titan  III  (34)  D/Inertial  Upper 
Stage  is  proceeding. 

(U)  Propulsion  system  development  testing  is  proceeding.  To  date,  seven  solid  rocket  motor  cases  have  been  burst 
tested  and  four  cases  have  been  skirt  tested.  IUS  motor  case  development  and  verification  have  been  an  outstanding 
success.  Motor  case  efficiency  is  at  the  forefront  of  state  of  the  art  level  and  case  burst  data  show  very  little 
scatter.  Skirt  ultimate  loads  have  been  demonstrated  four  times.  In  addition  to  the  four  full  scale  nozzle  firing 
tests  five  large  IUS  motors  and  seven  small  IUS  motors  including  one  spin  motor  have  been  successfully  fired  at  the 
Arnold  Engineering  and  Development  Center,  TN.  This  completed  the  motor  development  phases  program.  Two  motor  firings 
included  the  Extendible  Exit  Cone  which  was  deployed  to  the  test.  Twelve  additional  motors  (six  small  and  six  large) 
will  be  fired  for  the  qulification  test  program.  These  Qual  firings  will  begin  in  Nov  81  and  continue  through  Dec  82. 

The  problem  of  propellant  cracking  in  the  boot  area  of  the  solid  rocket  motor  has  been  solved  and  verified  by  cold  X-rays 
of  four  qualification  motors  (two  of  each  size)  prior  to  casting  of  the  flight  motor.  Flight  motor  casting  has  com¬ 
menced. 

(U)  The  development  phase  of  Inertial  Upper  Stage/booster  separation  and  shock  testing  was  completed  on  a  develop¬ 
ment  test  vehicle  in  November  1978  and  demonstrated  that  the  actual  shock  spectrum  was  less  that  predicted.  Structural 
qual i f icatlon  testing  of  the  Tit an  340  configuration  was  initiated  in  April  1980  and  completed  in  September  1980. 
Qualification  of  the  Space  Transportation  System  Configuration  started  in  September  1981  and  was  completed  in  Feb  82. 

The  Inertial  Upper  Stage  qualification  test  vehicle  structure  has  been  completed  and  the  vehicle,  using  inert  solid 
rocket  motors,  has  been  stacked.  The  Qualification  Test  Vehicle  (QTV)  testing  started  in  October  1980  and  was  completed 
in  December  1981. 

(U)  The  ground  test  portion  of  the  Inertial  Upper  Stage  program  will  be  concluded  with  a  series  of  environmental 
simulation  tests  to  be  performed  on  the  qualification  test  vehicle  at  Boeing  and  with  processing  of  the  Inertial  Upper 
Stage  pathfinder  vehicles  through  each  of  the  facilities  at  Cape  Canaveral  Air  Force  Station  and  Kennedy  Space  Center 
required  to  process  an  Inertial  Upper  stage  for  an  operational  launch, 

(U)  Vandenberg  Air  Force  Base  Ground  Support  System  Testing:  The  Martin  Marietta  Aerospace  Company  is  on  contract 
to  verify  the  system  requirements,  equipment,  and  facility  specification  for  the  Vandenberg  Air  Force  Base  launch  and 
landing  site.  Facilities  construction  and  equipage  Is  In  progress  with  Martin  as  Integrating  contractor.  Ground  Support 
System  testing  will  focus  on  ground  processing  of  the  Space  Shuttle  Vehicles,  ground  operations,  supportabil ity,  Air 
Force  manpower/resources,  and  contractor  support. 
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Budget  Activity:  Military  Astranautics  and  Related  Equipment,  #4 
Program  Element:  #6341  IF,  64411F-Space  Transportation  System  (STS) 

Test  and  Evaluation  Data: 

2.  (U)  Operational  Test  and  Evaluation  (OTSE):  Air  Force  test  activities  are  being  conducted  on  the  Department  of 
Defense  (000)  segments  as  a  combined  development  test  and  evaluation/operational  test  and  evaluation  (DTSE/OTSE)  test 
program.  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  will:  (1)  independently  evaluate  and  report  on  the  DOD 
segments,  (2)  participate  with  the  Air  Force  Systems  Command  (AFSC)  in  National  Aeronautics  and  Space  Administration 
(NASA)  verification  activities,  and  (3)  work  with  AFSC  to  provide  an  overall  systems  level  assessment  of  the  STS 
capability  to  meet  DOD  requirements. 

a.  DOD  assessment  of  NASA  Segments:  AFTEC  is  participating  with  AFSC  in  monitoring  and  observing  the  NASA  test 
activity  and  assuring  the  capabilities  of  the  STS.  This  evaluation  activity  primarily  consists  of  monitoring  NASA 
STS  verification  efforts  conducted  at  Kennedy  Space  Center  (KSC)  FL ;  Johnson  Space  Center  (JSC),  TX;  and  Edwards  AFB 
(EAFB),  CA.  The  primary  focus  of  USAF  Involvement  in  NASA  activity  is  to  determine  the  availability  and  the  capability 
of  the  STS  to  support  DOD  requirements.  All  KSC  ground  flow  activity  and  launch  operations,  JCS  flight  operations, 

and  landing  operations  at  both  EAFB  and  White  Sands,  NM  were  observed  for  STS-1  through  STS-4  by  a  combined  AFTEC- 
AFSC  test  team  and  test  reports  were  published  on  all  significant  operations.  Due  to  the  development  nature  of  the 
first  four  STS  flights,  no  overall  assessment  is  practical,  but  the  areas  of  performance  and  launch  rate  were  flagged 
as  requiring  In-depth  review  since  data  indicate  that  the  STS  might  not  reach  design  or  operational  requirements. 

b.  Inertial  Upper  Stage  (IUS)  Test  Program:  IUS  TSE  is  focusing  on  system  performance,  reliability  maintaina¬ 
bility,  and  compatibility  with  the  STS  and  payloads.  IUS  test  activity  is  being  performed  at  the  Boeing  facilities 
in  Kent,  WA  and  Cape  Canaveral  Air  Force  Station  (CCAFS),  FL.  The  actual  buildup  and  checkout  of  the  IUS  is  handled 
by  contractor  personnel.  AFTEC  will  provide  an  Independent  evaluation  and  assessment  of  the  IUS  system.  AFTEC  and 
AFSC  Is  currently  conducting  a  combined  DTSE/OTSE  program  by  observing  IUS  factory  test  and  IUS  pathfinder  test 
vehicle  processing  at  CCAFS.  AFTEC  published  an  IUS  interim  status  report  In  April  1982. 

c.  Vandenberg  AFB,  (VAFB)  Ground  Support  System  (GSS)  Test  Program:  VAFB  GSS  testing  will  focus  on  compatibility 
of  ground  processing  equipment  with  the  space  shuttle  vehiclei  ground  operations,  supportablllty,  USAF  manpower/resources 
and  contractor  support.  Much  of  the  ground  processing  data  obtained  at  KSC  will  be  applicable  to  VAFB  due  to  the 
similarity  of  STS  equipment,  facilities,  and  procedures.  The  OTSE  test  team  will  initially  be  located  at  Cape 
Canaveral  AFS  to  begin  collecting  data  as  a  baseline  for  the  GSS  evaluation  and  the  team  will  subsequently  transition 

to  VAFB  during  FY  84.  The  GSS  evaluation  will  continue  through  the  VAFB  full  operational  capability  scheduled  for 
late  1986.  AFTEC  will  provide  an  Independent  evaluation  and  assessment  of  the  VAFB  GSS. 

d.  Operations  Capability  Development:  AFTEC  will  participate  in  testing  of  the  other  DOD  segments  and  provide 
Independent  assessments  of  operational  suitability  and  effectiveness. 

e.  The  following  OTSE  report  has  been  published: 

Inertial  Upper  Stage  (IUS)  OTSE,  October  1980  to  December  1981,  Status  Report,  dated  April  1982. 
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Budget  Act  1 v i ty :  Program-wide  Management  and  Support,  #6 
Program  Element:  #6441  IF  -  Space  Shuttle 

The  test  program  will  include  acceptance  testing  of  support  equipment  and  facilities.  Installation  testing  of  support 
equipment,  station  set  verifications,  and  special  test  of  the  Ground  Support  System  during  processing  of  the  flight 
vehicle  hardware  leading  to  an  initial  operational  capability  target  date  of  October  1985.  A  combined  test  program  is 
planned  to  satisfy  both  development  test  and  evaluation  and  operational  test  and  evaluation  objectives.  In  addition 
to  the  testing  of  on  Vandenberg  unique  ground  support  equipment,  the  Air  Force  will  ensure  that  the  NASA  designed 
common  support  equipment  meets  Department  of  Defense  requirements.  Ground  processing  data  obtained  at  Kennedy  Space 
Center  will  be  applicable  to  Vandenberg  Air  Force  Base  due  to  similarity.  DOD  will  use  the  lessons  learned  at  KSC,  in 
the  development  of  VLS.  The  Vandenberg  Launch  capability  will  be  developed  to  meet  early  launch  requirements  while 
providing  a  moderate  growth  through  an  additional  increment  of  facilities  and  equipment  to  a  capability  of  approximately 
ten  launches  per  year  as  national  requirements  dictate.  The  Ground  Support  System  evaluation  will  continue  through 
attainment  of  the  ten  launches  per  year  capability. 

(U)  Operations  Capability  Development:  All  the  activities  (other  than  Inertial  Upper  Stage  and  Vandenberg)  necessary 
to  provide  an  orderly  processing  and  integration  of  Defense  payloads  are  Included.  Test  and  evaluation  of  the  Inertial 
Upper  Stage  flight  planning  and  control;  Department  of  Defense  security  requirements;  development  of  facilities,  hard¬ 
ware,  and  analytical  services  needed  to  integrate  Department  of  Defense  payloads  into  the  Orbiter;  and  documentation 
and  services  is  planned. 


Budget  Activity:  Program-wide  Management  and  Support,  #6 
Program  Element:  #6441  IF  -  Space  Shuttle 

3.  System  Characteristics:  The  key  performance  parameters  of  the  National  Aeronautics  and  Space  Administration 
and  Department  of  Defense  developed  segments  are  shown  below: 

NASA  SEGMENT  -  SPACE  SHUTTLE  VEHICLE 


ITEM 

OBJECTIVE 

CURRENT  ESTIMATE 

DEMONSTRATED 

REMARKS 

Payload  to 

160  nautical  miles 
28.5°  Inclination 

65,000  pounds 

65,000  pounds  * 

32,700  pounds 
(Orbiter  Vehicle  104) 

Baseline 

Reference 

Mission  1 

Payload  to 

150  nautical  miles 
98°incl ination 

32,000  pounds 

28,300  pounds  * 
33,500  pounds  ** 

Basel ine 

Reference 

Mission  4 

Payload  to 
Geosynchronous 

10,000  pounds 

10,000  pounds 

0  pounds 

(Shuttle-Centaur  G) 


*  -  Mature  0V-103  Performance  (requires  improvements  in  Space  Shuttle  Main 
Engine  thrust  and  Space  Shuttle  Vehicle  weight. 

**  -  Mature  0V-103  Performance  with  Performance  Augmentation 
(Filament  Wound  Cases  for  the  Solid  Rocket  Boosters) 


ITEM 

Payload  to 
Geosynchronous 
(Shuttle  Version) 

Payload  to 
Geosynchronous 
(Titan  Version) 


AIR  FORCE  SEGMENT  -  INERTIAL  UPPER  STAGE 
OBJECTIVE  CURRENT  ESTIMATE  DEMONSTRATED 

5,000  pounds  5,087  pounds 


4,000  pounds  4,040  pounds 


REMARKS 


With  Extendable  Exit  Cone 


With  Extendable  Exit  Cone 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  164 609 F  Title:  Logistics  Technology  for  Weapon  Systems _ 

DOD  Mission  Area"!  1473  -  Defense  Sys  Cost  —  Effectiveness/Imp  Budget  Activity:  16  -  Defense-wide  Mission  Support 


1.  (U) 

RESOURCES 

(PROJECT  LISTINC): 

($  in  thousands) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Eatlnate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL 

FOR  PROCRAM  ELEMENT 

0 

0 

10,057 

14,226 

Continuing 

Not  Applicable 

2-  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEED:  The  program  element  for  Logistics  Technology  for  Weapon  Systems 

establishes  the  Weapon  System  Support  Development  (WSSD)  Program  to  validate  and  accelerate  the  transition  of  new  labora¬ 
tory  technologies  with  a  good  potential  for  Improving  logistics,  Into  prototype,  or  full  scale  development,  and/or  pro¬ 
duction  programs  as  AFR  57-4  Class  II  &  III  modifications.  The  aim  of  this  effort  la  to  Improve  recipient  weapon  system 
supportablllty .  The  WSSD  will  consider  as  candidates  for  transition  only  those  technologies,  which  might  not  otherwise 
be  considered  for  transition,  due  to  potential  programmatic  Impacts  on  the  primary  weapon  system,  l.e.,  performance/cost 
and/or  schedule  Impacts.  Emphasis  will  be  placed  on  only  those  efforts  that  will  provide  a  significant  payoff  to  the 
Air  Force.  Any  candidate  that  can  be  transitioned  through  normal  programming  with  minimum  risk  will  not  be  sponsored 
under  this  project. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT6E  0000  Continuing  Not  Applicable 

Program  Is  an  FY  84  new  start. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  -  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES i  The  efforts  to  be  Initially  undertaken  In  this  program  interface  with  PE  27133F,  F-16  Squad¬ 
rons,  and  PE  41119F,  C-5  Airlift  Squadrons. 

6.  (U)  WORK  PERFORMED  BY:  Contract  awards  would  not  be  expected  until  late  FY  84.  Overall  management  of  the  effort 
will  be  done  by  Air  Force  Systems  Command,  Aeronautical  Systems  Division,  Wright-Patterson  AFB. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  (Logistics  Technology  for  Weapon  Systems):  In  Dec  78  Secretary  of  the  Air  Force  directed 
creation  of  a  logistics  research  program,  A  staff  study  team  provided  recommendations  in  Oct  79  on  the  organizational 
structure  and  concept  of  operations  required  to  initiate  such  a  program.  Air  Force,  with  resource  support  from  AFLC, 
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Program  Element:  I64609F 

DOD  Mission  Area:  #473  -  Defense  Sys  Cost  -  Ef fectlvenesa/Imp 


Title:  Logistics  Technology  for  Weapons  Systems _ 

Budget  Activity:  #6  -  Defense-wide  Mission  Support 


subsequently  created  the  Air  Force  Coordinating  Office  for  Loglsltcs  Research  (AFCOLR)  In  Sept  80.  In  a  Joint  memo  dated 
3  Dec  80,  the  Secretary  of  Defense  directed  Increased  emphasis  on  logistics  oriented  R&D  programs  by  each  of  the  Services. 
The  Services  uere  tasked  to  develop  hardware  techniques,  system  design  approaches,  and  new  support  concepts  which  reduce 
the  support  burden  of  our  weapon  systems.  An  Internal  review  of  the  USAF  logistics  R&D  activity  Indicated  potential  for 
Improvement  In  our  efforts  to  transition  promising  logistics  technologies  from  the  laboratory  Into  weapon  systems.  The 
Weapon  System  Support  Development  (WSSD)  program  was  established.  The  WSSD  will  assume  the  following  responsibilities: 
select,  for  subsequent  approval  by  a  Review  Group,  candidate  laboratory  technologies  with  high  payoff  potential  for 
reducing  the  weapon  systems  support  burden;  and,  fund  the  validation  efforts  necessary  to  prepare  the  approved  projects 
for  transition  Into  weapon  systems.  These  validation  projects  will  be  conducted  In  parallel  with,  but  separate  from, 
the  baseline  System  Program  Office  (SPO)  efforts.  Successful  projects  will  subsequently  be  Integrated  Into  the  primary 
weapon  system  by  the  recipient  SPO  as  a  Preplanned  Product  Improvement  Program  (p’l)  action.  This  procedure  will  ensure 
timely  demonstration  of  technology  applications  for  improving  weapon  system  supportabllity ,  without  initial  dependence 
on  the  recipient  weapon  system  development  program. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 


1982  Accomplishment:  Not  applicable,  FY  84  New  Start. 


(2)  (U)  FY  1983  Program:  Program  direction  provided  to  Air  Force  Systems  Command  to  establish  a  WSSD  program 
office  and  prepare  to  begin  a  fully  funded  effort  In  FY  1984.  Work  being  conducted  In  FY  83  Is  level  of  effort  and  very 
low  key.  Funding  Is  being  provided  out  of  PE  65806. 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  1984  RDT&E  Request:  Actions  will  be  Initiated  to  develop  a  Multi¬ 

functional  Integrated  Power  Unit  (MIPU)  onto  the  F-16  fighter,  integrate  an  Onboard  Inert  Gas  Generator  (0B1GGS)  onto  the 
C-5A  currently  under  redesign  for  wing  configuration  changes.  FY  85  new  starts  will  be  Identified  and  approved.  MIPU, 
will  provide  a  fully  capable  auxillary/emergency  power  unit  for  autonomous  aircraft  operations.  Will  eliminate  need  for 


ground  support  equipment.  Design  Is  not  unique  and  therefore  no  extreme  service  requirements  will  exist.  The  system  will 
eliminate  the  requirement  to  carry  onboard  Hydrazine  and  LOX  so  unique  service  requirements  will  be  reduced.  The  design 


will  result  In  a  higher  MTBF  of  electrical  systems  due  to  the  Incorporation  of  a  Variable  Speed  Constant  Frequency  power 
generator.  Estimated  LCC  payback  la  greater  than  3  to  1  (max).  Overall  A/C  readiness  Is  grossly  Improved  with  a  very 


small  support  tall  requirement  during  periods  of  rapid  deployment.  Estimate  coat  savings  due  to  reduced  support  require¬ 
ments  Is  $135M  over  15  years  for  a  500  A/C  fleet.  0BIGGS,  provides  an  onboard  inert  gas  generator  system  for  explosion 
protection  of  military  aircraft.  Used  to  reduce  vapor  pressure  in  fuel  tanks.  Eliminates  ground  LNj  support  require¬ 
ments,  and  eliminates  need  for  Inertial  foam  In  fuel  tanks  which  deteriorates  over  time  and  tends  to  damage  fuel  lines. 
Cost  savings  Is  estimated  at  $620M  over  20  year  period  for  200  cargo  A/C  fleet. 


(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


C.  (U)  Major  Milestones:  Not  Applicable. 
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FY  1984  RDT&F.  DESCRIPTIVE  SUMMARY 


Program  Element:  I64707F 

DOD  Mission  Area:  <420  -  Defense-wide  Mission  Support 


Title:  Weather  Systems  (Engineering  Development) 
Budget  Activity:  #6  -  Defense-wide  Mission  Support 


1.  (U)  RESOURCES  (PROJECT  LISTINC):  (S  In  Thousands) 


Project 

Number  Title 


FY  1982 
Actual 


FY  1983  FY  1984  FY  1985 
Estimate  Estimate  Estimate 


Additional 
to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROCRAM  ELEMENT 


3,486  4,064  8,111 


2,405  Continuing 


N/A 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSION  NEED:  The  increasing  emphasis  on  Air  Force  operations  during  night 

and  bad  weather  makes  the  rapid  and  accurate  determination  of  weather  conditions  of  Increasing  Importance.  The  Air  Force 
needs  to  use  weather  intelligence  as  a  force  lntensifier.  This  requires  an  upgrade  In  weather  support  equipment.  Several 
development  efforts  are  required  to  make  this  upgrade  possible.  These  Include  development  of  equipment  to  process, 
display,  and  disseminate  weather  data  and  forecasts  In  fixed-base  and  tactical  weather  stations,  and  development  of  a 
doppler  weather  radar.  Through  existing  technology  in  minicomputers,  displays,  and  communications  equipment,  the  develop¬ 
ment  and  fielding  of  the  Automated  Weather  Distribution  System  will  partially  automate  183  base  weather  stations  around 
the  world  to  significantly  Improve  timeliness  and  accuracy  of  weather  Intelligence.  A  joint  Department  of  Defense/ 
Department  of  Commerce/Department  of  Transportation  doppler  weather  radar  (called  Next  Generation  Weather  Radar)  will 

for  the  first  time,  allow  direct  measurement  of  winds  within  storms  which  Is  vital  to  forecasting  tornadoes,  damaging 
winds,  and  damaging  hail. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (In  thousands) 

RDT6E  3,786  4,064  8,417  Continuing  N/A 


FY  1982  funds  were  transferred  to  PE  63707F.  FY  1984  -  Inflation  Indices  reductions. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES:  Program  Element  64707F  began  in  FY  1981  as  an  outgrowth  of  Project  2093,  Weather  Systems, 

PE  64708F,  Other  Operuional  Equipment,  PE  63707F,  Weather  Systems  (Advanced  Development),  accomplishes  advanced  develop¬ 
ment  projects  whose  results  support  PE  64707F.  Funds  for  procurement  of  systems  developed  In  PE  64707F  are  included  in 
PE  3511  IF,  Weather  Services. 

6.  (U)  WORK  PERFORMED  BY:  Program  management  for  the  Automated  Weather  Distribution  System  is  provided  by  Electronic 
Systems  Division,  Hanscom  Air  Force  Base,  MA,  Development  of  the  Advanced  Weather  Radar  Is  pursued  by  the  Joint  System 
Program  Office  for  Next  Generation  Weather  Radar  which  is  located  within  the  Department  of  Commerce. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #64707F  Title:  Weather  Systems  (Engineering  Development) 

DOD  Mission  Area:  1420  -  Defense-wide  Mission  Support  Budget  Activity:  #6  -  Defense-wide  Mission  Support 

7.  (U)  WEATHER  SYSTEMS  (ENGINEERING  DEVELOPMENT)  (SINGLE  PROJECT  LESS  TUAN  $10  MILLION  IN  FY  1984):  The  increasing  em¬ 
phasis  on  Air  Force  operations  during  night  and  bad  weather  makes  the  rapid  and  accurate  determination  of  weather  condi¬ 
tions  of  Increasing  Importance.  The  efforts  in  this  project  will  fund  development  of  equipment  and  techniques  for  a  badly 
needed  upgrade  of  Air  Force  Air  Ueather  Service  support.  This  upgraded  weather  support  will  make  weather  intelligence 

a  force  intenslfler  on  the  battlefield  and  will  develop  greatly  improved  severe  storm  detection  and  warning  through 
joint  agency  efforts.  The  following  are  addressed:  AUTOMATED  WEATHER  DISTRIBUTION  SYSTEM  which  will  automate  most 
weather  data  handling  tasks  within  each  Air  Weather  Service  weather  station  at  major  Air  Force  Bases,  some  Army  Installa¬ 
tions,  and  Air  Force  tactical  facilities.  This  system  will  use  a  minicomputer  to  accelerate  data  handling,  incorporate 
more  efficient  forecast  preparation  techniques,  and  speed  dissemination  of  precise  and  up-to-date  weather  intelligence. 
Once  observations,  forecasts,  and  weather  warnings  become  available,  the  system  will  display  them  to  the  forecaster  and 
local  users.  In  FY  1982  the  system  specif lcations  were  determined  and  the  Request  for  Proposal  was  prepared.  The  de¬ 
velopment  contract  will  be  let  in  mid  FY  1983  and  system  development  will  continue  through  FY  1984.  The  NEXT  GENERATION 
WEATHER  RADAR,  a  Joint  Departments  of  Defense/Commerce/Transportation  development  and  procurement  effort,  will  provide  a 
greatly  improved  storm  detection  and  varnlng  capability.  This  radar  will  detect  Bevere  surface  wind,  hail,  tornadoes 
and  turbulence  using  doppler  techniques;  automate  thunderstorm  tracking;  accelerate  severe  thunderstorm  identification; 
and  Improve  warning  accuracy  and  timeliness  through  use  of  interactive  warning  preparation  techniques.  In  FY  1982  the 
system  specifications  were  determined.  The  request  for  proposal  for  the  system  validation  phase  was  released  1  October 
1982;  contract  award  will  occur  in  June  1983.  In  FY  84  validation  phase  II  will  begin  with  the  construction  of  the  proto¬ 
type  hardware.  An  audit  of  the  progress  of  each  contractor  will  be  the  basis  to  determine  if  one  or  both  contractors 
will  be  continued  through  phase  II.  Development  of  the  prototype  radar  systera(s)  will  continue  through  FY  1987. 

8.  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable 
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FY  1984  RDT&E  DESCRIPTIVE  SUHMARY 


Program 

Element:  I64735F 

Title: 

Range  Improvement 

DOD  Mission  Area:  Other  Test  and  Evaluation  Su 

pport 

Budget  Activity 

:  #6  -  Defense-’ 

Wide  Mission  Support 

1.  (U) 

RESOURCES  (PROJECT  LISTING): 

($  in  thousands) 

Total 

P  ro  Jec  t 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Ac  tual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

22,877 

25,311 

18,044 

20,228 

Continuing 

Not  Applicable 

2152 

Mlssion/Engineer ing  Support 

3,377 

2,624 

3,818 

3,401 

Cont inulng 

Not  Applicable 

2285 

Threat  Systems 

15,900 

12,187 

9,800 

11,100 

Continuing 

Not  Applicable 

2286 

Inst rumen tat  ion 

3,600 

4  ,000 

4,426 

5,727 

Continuing 

Not  Applicable 

6510 

Flight  Test  Simulators 

0 

6,500 

0 

0 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  Wartime 

experience 

has  shown 

that  a  disproportionate  number  of 

losses  occur  among  aircrews  during  their  first  ten  combat  missions.  There  Is  a  continuing  requirement  to  reduce  those 
losses  by  more  realistic  training  and  testing.  Additionally,  the  growing  costs  of  modern  weapon  systems  makes  It  imper¬ 
ative  that  the  effective  utilization  of  test  and  training  resources  be  Improved  as  much  as  possible.  This  program  contri¬ 
butes  to  the  qualitative  Improvement  of  combat  operational  forces  by  developing  Instrumentation  and  threat  simulator 
systems  to  Increase  the  effectiveness  of  Development  and  Operational  Test  and  Training  and  large  scale  exercises  world 
wide. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUHMARY: 


RDT&E 

22,700 

25,587 

23,500 

— 

Continuing 

Not  Applicable 

Procurement,  Other  (PE  I27429F)* 

39,673 

42,167 

68,217 

— 

Continuing 

Not  Applicable* 

Procurement,  Other  (PE  I11897F)* 

14,058 

13,699 

37,965 

— 

Continuing 

Not  Applicable* 

Procurement,  Aircraft  (PE  I27429F)* 

6,400 

6, 8C0 

4,300 

— 

Continuing 

Not  Applicable* 

*  Includes  Initial  spares 

The  RDT&E  reduction  In  FY  84  resulted  from  the  transfer  of  Project  6510  Flight  Test  Simulators  to  Program  64755F,  Improved 
Capability  for  DTE,  to  align  the  project  with  DTE  ranges. 


Program  Element:  #64 73SF  Title:  Range  Improvement _ 

DOD  Mission  Area:  Other  Test  and  Evaluation  Support  Budget  Activity:  #6  -  Defense-Hide  Mission  Support 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  -  Not  applicable. 


FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

C03t 

Froc  urement , 

other 

(PE 

I27429F)* 

40,353 

46,617 

52,445 

96,494 

Continuing 

Not  Applicable 

Proc  urement , 

Other 

(PE 

#1 1897F)* 

11,952 

36,855 

29,413 

52,851 

Continuing 

Not  Applicable 

Froc  urement p 

Aircraft 

(PE  I27429F)* 

6,967 

4,324 

7,800 

13,700 

Continuing 

Not  Applicable 

*  Includes  Initial  spares 

5.  (U)  RELATED  ACTIVITIES:  None. 

6.  (U)  WORK  PERFORMED  BY:  This  program  Is  managed  by  the  Armament  Division,  Eglln  AFB  FL.  Major  contractors  include 
Cubic  Corp,  San  Diego,  CA;  Ceneral  Dynamics  Corp,  Ft  Worth,  TX;  Emerson  Electric  Corp,  St  Louis,  MO;  and  Metric  Corp,  Ft 
Walton  Beach,  FL;  Martin-Marietta,  Denver,  CO. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  (2152  -  Mlaalon/F.nglneerlng  Support)  -  This  project  provides  the  basic  operating  capital,  system 
software  acquisition  and  systems  engineering  support  for  the  program.  Basic  operating  support  Includes  temporary  duty 
costs,  equipment  and  supplies.  Software  acquisition  provides  research  and  development  funds  for  project  software  develop¬ 
ment.  Engineering  support  provides  technical  evaluations,  documentation  and  development  tasks  which  Improve  the  simulated 
operational  threat  environment.  Instrumentation  and  range  support  equipment.  The  majority  of  this  effort  is  currently 
being  accomplished  by  a  Systems  Engineering  and  Technical  Assistance  contractor. 

B>  Projects  (2285  -  Threat  Systems)  -  This  project  develops  simulators  of  Soviet  throat  radars  to  test  our 

weapons  systems  and  train  our  aircrews  for  co  bat.  Our  weapons  need  to  be  tested  against  the  latest  Soviet  systems  to 
Insure  our  systems  are  effective.  Our  aircrews  need  to  train  against  Soviet  systems  to  be  combat  ready.  In  FY  82  and 
83  development  work  was  conducted  on  the  AN/MLQ-T4  Ground  Jammer,  the  AN/MPS-TYY,  the  AN/MSQ-T13  Update,  the  AN/MSQ-T11A, 
the  CCI-c',  the  T3C^,  the  D  Band  Communication  Data  Link  Jammer,  the  Laser  Acquisition  Weapon  System,  the  Modular 
Threat  Emitter,  the  On  Board  Electronic  Warfare  System  and  Visual  Cueing.  [ 


]  and  the  On 

Board  Electronic  Warfare  System  (autonomous  capability  to  train  without  a  ground  range),  in  FY  82  and  83  development 
work  was  conducted  on  ACMI  (Air  Combat  Maneuvering  System),  Missile  End  Game  System,  and  envelope  scoring. 
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Program  Element:  064735F 

DOD  Mission  Area:  Other  Test  and  Evaluation  Support 


Title:  Range  Improvement _  __  _ 

Budget  Activity:  jb  -  Defense-Wide  Mission  Support 


C.  (U)  Project:  (2286  -  Instrumentation)  -  This  project  develops  instrumentation  for  our  ranges  to  test  weapon 
systems  and  train  our  aircrews  efficiently  and  effectively.  In  FY  84,  development  continues  on  Air  Combat  Maneuvering 
Instrumentation  systems  with  the  Navy  to  Improve  the  capabilities  of  the  system.  Development  work  begins  on  Range  Mea¬ 
suring  System  Update  for  Nellis  AFB,  integrating  range  instrumentation  systems  into  airborne  platforms  for  drone  control 
at  Tyndall  AFB  and  the  Strategic  Range  Center  Aircrew  Debriefing  System. 

<U) 


8. 


PROJECT  OVER  $10  MILLION  IN  FY  1984:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Prog:  m  Element:  #64741 F  Title:  Electromagnetic  Radiation  (EHR)  Test  Facilities 

DOD  Mission  Area:  #454  -  Other  Test  6  Evaluation  Support  Budget  Activity: #6  -  Defense-wide  Mission  Support 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1964 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

3,088 

7,487 

7,202 

7,943 

Cont lnulng 

Not  Applicable 

1209 

Nuclear  Effects  Simulation 

Test  Facilities 

1,750 

6,009 

5,780 

6,573 

Continuing 

Not  Applicable 

2064 

HAVE  NOTE 

1,338 

1,478 

1,422 

1,370 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Nuclear  weapon  detonations  generate  electromagnetic  pulses  which 

can  damage  electronic  components.  Nonnuclear  electromagnetic  emissions  such  as  jamming,  may  also  result  in  component 
damage.  The  equipment  malfunctions  resulting  from  t  ,ese  electromagnetic  environments  may  cause  a  significant  reduction 
in  weapon  system  effectiveness.  This  program  element  provides  funds  to  operate  and  maintain  test  facilities  and  analysis 
capabilities  to  determine  the  ability  of  weapon  systems  to  operate  In  nuclear  (project  1209)  and  nonnuclear  (Project  2064) 
electromagnetic  environments. 


3. 

(U) 

COMPARISON  WITH  FY 

1983  DESCRIPTIVE  SUMMARY: 

($  In  Thousands) 

RDT&E 

3,100 

7,500  7,600  - 

Continuing 

Not 

Applicable 

4. 

(U) 

OTHER  APPROPRIATION 

FUNDS:  ($  In  thousands) 

-  Not  Applicable. 

5. 

<U) 

RELATED  ACTIVITIES! 

Nuclear  Effects  Simulation  Test  Facilities,  Project  1209, 

la  related  to 

Program 

Element 

6471  IF,  Systems  Survivability  (Nuclear  Effects).  Work  performed  under  Program  Element  64711F  develops  weapon  system 
nuclear  effects  survivability  assessment,  testing  and  hard-sing  techniques,  while  Project  1209  Is  directed  at  Imple¬ 
menting  a  testing  capability  for  one  nuclear  effect,  electromagnetic  pulse.  The  Air  Force  Weapons  Laboratory  Is  respon¬ 
sible  for  coordinating  these  efforts.  Project  2064  (HAVE  NOTE)  is  the  Air  Force  implementation  of  the  Office  of  the  Under 
Secretary  of  Defense  Research  S  Engineering  directed  Special  Electromagnetic  Interference  Project  which  directs  all  three 
services  to  test  their  air-launched  weapons  and  share  test  results  and  conclusions.  Tri-servlce  reviews  are  held 
periodically. 

6.  (U)  WORK  PERFORMED  BY;  Project  1209  is  managed  by  Air  Force  Systems  Command  through  the  Air  Force  Weapons  Labors- 

tory,  Klrtland  Air  Force  Base,  NM.  BDM  Internation,  Inc.  McLean  Va.,  ie  the  facilities  support  contractor.  Project  2064 
la  managed  by  Air  Force  Systems  Command  through  the  Rome  Air  Development  Center,  Griff iss  Air  Force  Base,  NY.  The  test 
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Prograa  Element:  I6A7A7F 

DOD  Mission  Areal  #454  -  Other  Test  A  Evaluation  Support 


Title:  Electromagnetic  Radiation  (EUR)  Teat  Facilities 
Budget  Activity:  16  -  Defense-wide  Mission  Support 


support  contractor  la  Atlantic  Research  Corp.,  Washington,  D.C.  Hardness  criteria  developaent  for  acquisition  specifica¬ 
tions  and  standards  Is  perforaed  by  Electlcal  Engineering  Station,  Georgia  Institute  of  Technology,  Atlanta,  CA. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IH  FT  1984: 

A.  (0)  Project:  (1209  -  Nuclear  Effects  Slaulatlon  Test  Facilities):  This  prograa  Is  for  developaent,  acquisition 
and  baseline  support  of  test  facilities  which  siaulate  the  nuclear  electroaagnetlc  envlronaents  In  which  weapon  syateas 
nay  be  required  to  operate.  The  principal  nuclear  slaulatlon  facilities  are  the  vertically  and  horizontally  polarized 
electroaagnetlc  pulse  dipoles  and  Che  ln-fllght  electroaagnetlc  pulse  slaulatlon  facility  (TRESTLE).  These  fscllltles 
are  used  to  test  aircraft  and  nlsslle  syateas  In  various  operational  configurations.  Additional  capabilities  Include 
portable  electroaagnetlc  pulse  generators  for  reaote  site  tests  and  a  laboratory  used  for  testing  of  Individual  electronic 
components.  Weapon  syateas  prograa  offices  arrange  for  testing  tine  and  provide  test  resources  and  test  costs. 

(1)  (U)  FY  1982  Achievements :  Testing  of  the  B-52  continued.  Testing  of  the  TACAMO,  FB-111  and  F-1A  was 
conducted.  Improvements  to  Instrumentation,  data  acquisition  systems  and  pulse  generators  was  continued.  Planning  for 
upgrade  to  the  TRESTLE  to  support  E-AB  testing  was  conducted  to  allow  actual  I&M  work  to  begin  In  late  FT  3. 

(2)  (0)  FY  1983  Planned  Prograa:  Electroaagnetlc  pulse  testing  of  the  B-52,  EC-130  Is  scheduled.  Upgrades  of 
the  facilities  are  planned  to  meet  the  defined  threat  levels  and  provide  testing  capability  of  the  Trailing  Wire  Antenna 
on  the  E-AB  and  EC-135.  Facility  Improvement  which  enhance  test  capabilities  will  continue.  Additional  funds  for 
Improvements  of  facilities  under  Project  1209  have  been  programmed  for  FT  83,  8A  and  85,  and  are  reflected  In  the 
resource  line  of  this  summary. 

(3)  (U)  FY  198A  Planned  Program:  Upgrades  for  electromagnetic  pulse  testing  of  the  EC-135  and  E-AB  are 
scheduled.  Additional  systems.  Including  the  F-18,  MX,  GLCM  snd  B-52  Offensive  Avionics  System  will  be  tested.  Facility 
laprovements  which  enhance  test  capabilities  will  continue.  The  requirement  to  test  weapon  system  survivability  In 
nucloar  electroaagnetlc  envlronaents  Is  continuing.  The  estimated  costs  are  based  on  past  prograa  experience,  adjust¬ 
ments  (or  expected  cost  growth  and  the  workload  projected  to  support  the  above  projects.  This  la  a  continuing  prograa. 

B.  (U)  Project:  (206A  -  HAVE  NOTE) :  This  prograa  Is  for  development,  acquisition  and  baseline  support  of  test 
facilities  which  simulate  the  nonnuclear electromagnetic  environments  In  which  weapon  syateas  nay  be  required  to  operate. 

The  nonnuclear  effort  provides  facilities  for  assessing  the  susceptibility  of  weapon  systems  to  nonnuclear  electroaagnetlc 
radiation.  This  radiation  comes  from  hostile  or  friendly  sources  such  as  radios,  radars,  Jammers,  or  other  electronic 
devices.  These  sources  can  lllualnate  the  weapon  for  lengthy  periods  of  time  such  as  when  the  weapon  is  enroute  to  the 
target.  The  principal  nonnuclear  test  facility  is  the  Electromagnetic  Compatibility  Analysis  Facility,  an  anecholc 
chamber  where  air-launched  weapons  can  be  radiated  by  a  variety  of  signals.  The  data  collected  during  testing  Is  also 
used  to  update  test  methods  and  acquisition  specifications,  design  standards,  and  maintenance  technical  orders  to  Insure 
that  the  weapon  system  la  Immune  to  those  radio  frequency  emanations  which  It  nay  encounter  during  Its  life  cycle  from 
stockpile  to  target.  Weapon  systems  program  offices  arrange  the  testing  time  and  provide  test  resources  and  test  costs. 
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Prograa  Element;  I64747F 

DOO  Mission  Areal  >454  -  Other  Test  &  Evaluation  Support 


Title;  Electromagnetic  Radiation  (EMU)  Teat  Facilities 
Budget  Activity;  >6  -  Defense-wide  Hlaalon  Support 


7  (1)  (U)  FT  1982  Achievements;  Testing  of  the  Infrared  Maverick,  Sidewinder  (AIM-9P)  and  Low  Level  Laser  Guided 

Bomb  was  conducted.  An  e lec t ro-o p t leal /inf rared  targeting  system  was  Installed  In  the  anecholc  chamber.  An  Automatic 
Data  Acquisition  and  Control  System  la  being  developed  to  Improved  testing  efficiency.  Culdance  on  EMR  hardening  to 
system  project  offices  continued. 

(2)  (U)  FT  1983  Program:  Testing  of  Wide  Area  Anti-Armor  Munitions,  Low  Level  Laser  Guided  Bomb  and  laser 
Culded  Hard  Structure  Munitions  Is  scheduled.  Facility  Improvements  which  enhance  test  capabilities  will  continue. 

(3)  (U)  FT  1984  Planned  Program:  Testing  will  be  conducted  on  the  Advanced  Medium  Range  Air-to-Alr  Missile 
and  Wide  Area  Anti-Armor  Munitions.  Facility  Improvements  which  enhance  test  capabllltes  will  continue  under  both 
projects.  The  requirement  to  teat  weapon  syatem  survivability  In  nonnuclear  electromagnetic  envlronmenta  Is  continuing. 
The  estimate  costa  are  based  on  past  prograa  experience,  adjustments  for  expected  coat  growth  and  the  workload  projected 
to  support  the  above  projects.  This  Is  a  continuing  prograa. 

’  8.  (U)  PROJECTS  OVER  $10  MILLION  IH  FT  1984;  Not  Applicable. 
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n  1984  RDT4B  DESCRIPTIVE  SUMMARY 


Program  Element:  I647S5F _ 

DOD  Mission  Areal  t 451  -  Major  Ranges  and  Teat Facilities 


Title:  Improved  Capability  for  DT4E _ 

Budget  Activity:  >6  -  Defense-wide  Mission  Support 


1.  (W)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual* 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

(23,513) 

31,478 

68,339 

80,333 

Continuing 

Not  Applicable 

2870 

Aeropropulslon  Systems 

(2,189) 

12,700 

12,935 

11,781 

0 

37,416 

2871 

Test  Facility  (ASTF) 

Global  Positioning  System/ 

(400) 

(1,600)+ 

3,830 

9,138 

24,061 

37,029 

2873 

Time-Space  Positioning 
Information  (GPS/TSPI) 
Integration  Facility  for 

(5,078) 

2,300 

3,866 

1,418 

0 

7,584 

2874 

Avionic  Systems  Testing 
(IFAST) 

Integrated  Flight  Data 

(3,300) 

4,500 

10,563 

8,020 

0 

23,083 

2875 

Processing  System  (XFDAPS) 
Advanced  Range  Data  System 

0 

0 

0 

549 

20,030 

20,579 

2876 

(ARDS) 

Global  Positioning  System / 

(850) 

2,000 

1,906 

1,009 

1,825 

6,740 

2880 

Sonobuoy  Missile  Impact 
Location  Systeai  (GPS/SMILS) 
ARIA  Upgrade 

(4,880) 

6,078 

14,172 

11,378 

7,472 

39,100 

2911 

Distant  Object 

0 

0 

0 

0 

21,600 

21,600 

2959 

Instrumentation  System 

Radar  Target  Scattering 

<2,400) 

3,900 

0 

0 

0 

3,900 

2960 

Facility  (RATSCAT) 

Calibrated  Airborne  Spatial 

0 

0 

2,873 

0 

0 

2,873 

6510 

Measurement  System  (CASIMS) 
Flight  Test  Simulators 
/ 

0 

0** 

18,194 

37,040 

Continuing 

Not  Applicable 

*  FT  82  Funding  la  In  PE  65807F  and  la  notraddltlva  In  thia  PE. 

+  FY  83  Funding  la  In  PE  6473SF  and  la  non-additive  in  this  PE. 

**  Transferee)  fron  PE  64735F  aa  a  zero  balance  transfer  in  FY  84  6  85. 
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Prograa  Element :  >64755? 

DOD  Mission  Areal  >451 


or  Ranges  and  Teat  Facilities 


Title:  Improved  Capability  for  DTK 
Budget  Activity:  #6  -  Defense-wide  Mission  Support 


2.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  HEED:  This  prograa  provides  for  the  engineering,  development,  acquisi¬ 
tion  and  Installation  of  significant  new  test  range  and  lnstruaentatlon  systeaa  required  for  development ,  teat  and  evalua¬ 
tion.  The  new  systems  are  required  to  obtain  adequate  capability  to  teat  and  evaluate  weapon  and  support  systems 
currently  In  development.  This  Prograa  Element  resulted  from  the  need  to  improve  management  visibility  for  major  Improve¬ 
ment  and  modernization  (IfcM)  projects  at  Air  Force  Research,  Development,  Test  and  Evaluation  ranges/centers.  OSD  direct¬ 
ed  these  programs,  with  applicable  funding,  be  transferred  froa  PE  65807F  to  PE  64755F  effective  In  FY  1983.  In  addition 
to  Increasing  visibility  of  range/center  I&M  efforts,  this  transfer  also  clarifies  the  funding  needed  to  develop  and 
acquire  new  or  Improved  capabilities  at  the  ranges/centers. 

3.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&E  (24,039)  46,478  59,423  0  86,200  192,101 

Funding  deltas  between  FY  84  submlttsl  snd  FY  83  are  as  follows:  FY  82  does  not  apply  as  funding  was  covered  In  PE 
65807.  FY  83  reflects  the  Congressional  reduction  as  listed  In  the  Dec  82  Continuing  Resolution  (subtracts  $15,000).  FY 
84  changes  are  due  to  ASTF  funding  profile  adjustments  (subtracts  $3,500),  Air  Force  sdd  for  IFDAPS  (adds  $8,000),  OSD 
reduction  for  IFDAPS  (subtracts  $6,000),  Inflation  and  unspecified  adjustments  (subtracts  $2,301),  OSD  adjustment 
(subtracts  $5,477)  for  offset  and  a  zero  balance  transfer  of  project  6510  froa  PE  64735  (adds  $18,194). 


OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  -  Not  applicable. 


5.  (U)  RELATED  ACTIVITIES:  The  Improvement  and  modernization  program  Is  directly  related  to  the  Test  and  Evaluation 

support  (PE  65807F)  Program.  In  addition,  the  Improved  capabilities  benefit  all  systea-test  programs  which  coae  to  the 
DT&E  ranges/centers. 


6.  (U)  WORK  PERFORMED  BY:  The  I&M  projects  contained  In  this  Prograa  Element  are  the  responsibility  of  the  appli¬ 
cable  range/center  commander  and  his  staff.  Major  contractors  performing  work  on  these  efforts  are  Identified  under  the 
separate  project  descriptions. 


PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984 : 


A.  (U)  Project:  (2871  -  Clobal  Positioning  Systea/Tlae-Space  Positioning  Information  (CPS/TSPI)):  The  Trl-servlce 
GFS  range  applications  study  currently  being  conducted  will  provide  the  basis  for  a  five-year  GPS  equipment  development 
program  for  the  test  and  training  ranges.  It  is  expected  that  a  family  of  GPS  range  lnstruaentatlon  will  be  developed. 
Western  Space  and  Missile  Center  (WSMC)  Is  lead  organisation  for  the  current  GPS  applications  study.  The  Analytical 
Sciences  Corp  (TASC)  Is  providing  technical  support  via  a  cost  plus  fixed  fee  contract.  A  competitive  contract  definition 
approach  Is  planned  for  the  development  prograa.  The  application  of  CPS  technology  at  the  test  and  training  ranges  has 
the  potential  to  Improve  Tlae  Space  and  Position  Information  (TSPI)  capabilities  In  terns  of  accuracy  and  coverage; 
reduce  proliferation  of  range  TSPI  systems  by  using  standardized  GPS-based  Instrumentation;  provide  lnter-rsnge  compati¬ 
bility;  and  save  an  est'aated  $350  million  In  TSPI  systea  development  and  range  operating  costs.  FY  82  accorpllshment 


was  Initiation  of  baste  study  reviews  normally  conducted  during  a  conceptual  phase.  FY  83  will  consist  of  continuation 
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Prograa  Element:  #64755  Tide:  Iaproved  Capability  for  DUE _ 

DOD  Mlaalon  AreaT  1451  -  Ma.lor  Ranges  and  Teat  Faellltlea  Budget  Activity:  1 6  -  Defense-wide  Mission  Support 

of  the  conceptual  phase  and  developaent  of  the  RFP.  PY  84  will  conclude  the  RFP  activities  with  a  planned  contract 
award  expected  In  the  aecond  quarter. 

B.  (0)  Project:  (2873  -  Integration  Facility  for  Avlonlca  Systems  Testing  (IPAST):  The  IFAST  la  a  three-story 
Avionics  Test  Facility  which  contains  four  prograa  test  areas  and  central  support  systeas,  Including  an  automated  data- 
processlng  coaplex.  Lessons  learned  froa  the  Developaent,  Test  and  Evaluation  (DT&E)  programs  at  the  Air  Porce  Flight 
Teat  Center  (AFFTC)  proved  the  need  for  appropriate  onsite  avionics  support  facilities  to  lapleaent  "test-hefore-f ly" 
techniques.  Substantial  savings  are  realised  with  IFAST.  Reduces  the  number  of  tests  and  tlae  required  to  adequately 
assess  avionics  systeas  performance.  The  teat  prograas  of  the  eighties  do  not  permit  costly  “f ly-flx-f ly”  test  programs. 

The  IFAST  will  be  available  to  support  all  prograas  at  the  AFFTC;  however,  the  design  will  be  oriented  to  support  programs 
with  offensive,  digital  avionics.  The  design  achieves  maximum  software  capability  with  the  Air  Force  Avionics  Laboratory. 

FY  82  accomplishments  Include  completion  of  the  IFAST  facility  and  purchase  of  the  Initial  hardware  required.  FY  83  will 
be  a  continuation  of  the  IFAST  developaent  effort.  Facility  (building)  will  be  accepted.  RFP  for  the  B-1B  site  prepara¬ 
tion  work  will  be  released  with  IOC  for  one  test  bay  scheduled  for  3rd  quarter  FY  83.  FY  84  Is  to  be  a  continuation  of 
IFAST  development  consisting  of  in-plant  developaent  and  on-slte  Integration. 

C.  (U)  Project:  (2876  -  Global  Positioning  Systea/Sonobuoy  Missile  Impact  Location  Systea  (GPS/SHILS)) :  The 
GPS-SMILS  prograa  Is  developing  a  new  Impact  scoring  systea  to  support  ballistic  missile  testing.  A  major  prograa  objec¬ 
tive  la  to  reduce  broad  ocean  acorlng  costs.  GPS-SMILS  will  employ  sonobuoys  equipped  with  CPS  translators,  recording/ 
processing  equipment  on  board  a  707  ARIA  and  a  Post  Mission  Processor  (PMP)  at  WSMC.  The  developaent  contractor  (Applied 
Physics  Laboratory)  will  produce  six  prototype  CPS  buoys,  three  aircraft  equipment  sets,  the  PMP  and  specifications  for 
the  GPS  buoys.  It  will  provide  an  accurate,  low  cost  broad  ocean  area  (BOA)  lapact  scoring  systea  that  can  easily  be 
relocated  as  needed  to  support  ballistic  alsslle  prograas  such  as  Mlnuteaan  III,  TRIDENT,  and  MX.  GPS-SMILS  will  aake 
possible  an  annual  operating  coat  avoidance  of  at  least  $2.SM  (1981$)  by  eliminating  the  need  for  ship  support  presently 
required  by  SMILS.  Failure  to  develop  an  operational  GPS-SMILS  for  BOA  acorlng  will  result  In  continued  usa  of  SMILS, 
with  its  associated  high  ship  costs,  ship  scheduling  problems,  and  targeting  Inflexibility.  FY  82  was  the  period  for 
systea  concept  and  study.  FY  83  will  be  a  continuation  of  the  FY  82  effort  with  a  concept  deaonstratlon  In  the  4th 
quarter.  FY  84  will  consist  of  a  prototype  demonstration  In  the  4th  quarter. 

D.  (U)  Project:  (2960  -  Calibrated  Airborne  Spatial  Infrared  Measurement  System  (CASIMS)):  CAS IMS  la  an  airborne 
development  testbed  facility  specifically  equipped  to  support  developaent  experiments  and  testing  of  air-to-ground 
terminally  guided  weapons  programs  at  Armament  Division.  System  Is  housed  In  an  aircraft  and  consists  of  a  large  sta¬ 
bilized  deployable  glmbal,  control  and  display  electronics,  digital  data  handling  systeas,  high  density  digital  recorder 
systems  and  other  analog  and  video  data  recording  systeas.  Its  purpose  Is  to  support  the  developaent  process,  to  perform 
captive  test  experiments,  and  to  support  test  programs  associated  with  air-to-ground  weapons,  a  test  bed  facility  Is 
required.  This  systea  will  be  used  on  multiple  prograas  rather  than  having  a  unique  airborne  facility  to  support  each 
program.  Typical  programs  include  LAMTIRN,  Airfield  Damage  Assessment,  Battlefield  Laser  Implication  program.  Maverick, 

and  focal  plane  array 
was  referred  to  as  the 
:  award.  Funding  In  FY  84 

?70  ft \V 


CBU-15,  HASP,  LLLCB  and  efforts  such  as  GROUND  TRUTH,  CO2  laser  experiment,  SEEKER  ALGORITHM, 
technology.  Funding  for  CASIMS  was  carried  In  PE  65807  through  FY  83.  Under  that  program  it 
airborne  seeker  evaluation  test  system.  FY  82  saw  release  of  the  RFP.  FY  83  brought  contrac 
was  transferred  to  PE  64755  to  complete  the  program  and  provide  an  IOC  in  late  FY  84. 
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Program  Element:  >647 5 5F _  Title: 

DOD  Mission  Area:  #451  -  Major  Ranges  and  Test  Facilities  Budget  Activity: 


8.  (U)  PROJECTS  OVER  $10  MILLION  IN  TY  1984: 


Project: 


Aeropropulalon  Systems  Test  Facility  (ASTF) ) 


A.  (U)  Project  Decrlptlon:  The  Aeropropulalon  Systems  Test  Facility  (ASTF)  was  funded  under  the  FT  1977  Military 
Construction  Program.  This  facility  will  be  a  unique  national  test  asset  for  Integrated  aerodynamic  and  propulsion 
testing  of  turbine  engines.  Facility  construction  Is  currently  scheduled  for  completion  In  late  FT  1984.  Approximately 
fourteen  months  have  been  allocated  after  construction  completion  to  perform  facility  checkout  and  Initial  systems  testing 
and  activation,  of  ASTF. 

B.  (D)  Program  Accomplishments  and  Future  Efforts: 


(1)  (U)  FY  1982  Accomplishments:  This  project  was  included  as  part  of  PE  65807. 

struction  and  equipment  Installation  of  the  project  continued  from  past  years  efforts. 


During  FY  1982  basic  con- 


(2)  (U)  FY  1983  Program:  Initial  checkout  teat  will  be  performed  on  the  Installed  electrical  systems  and  in 
the  air  supply  and  exhaust  areas. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  ROT6K  Request:  Hardware  Installation  and  checkout  will 
continue.  Checkout  of  test  areas  and  Initial  build  up  In  test  cells  for  simulator  testing  will  begin.  All  efforts  will 
be  conducted  to  meet  an  IOC  of  late  FY  85.  FY  84  funds  requested  are  necesaary  to  meet  the  IOC  goal  and  provide  an 
operational  test  facility  to  the  RDT&E  and  acquisition  community.  The  AEDC  commander  and  his  staff  provide  the  overall 
planning,  programming,  budgeting  and  administration  of  all  test  facilities  at  Arnold  AFS,  TN.  ARO,  Inc  Is  the  operstlng 
contractor  responsible  for  ASTF  activation  and  Initial  operation. 

(4)  (U)  Program  te  Completion:  Final  checkout  and  initial  systems  testing  will  be  performed  In  FY  1985.  The 
Initial  Operational  Capability  (IOC)  for  ASTF  is  currently  projected  for  late  FY  1985.  After  IOC,  ASTF  operation  and 
maintenance  will  be  funded  within  Program  Element  6S807F, 

C.  (0)  Major  Milestones: 


Milestones 

Construction  Completion 
Initial  Operational  Capability 


July  1984 
Sept  1985 


(0)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(0)  Project:  (2874  -  Integrated  Plight  Data  Processing  System 
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Program  Element :  I64755F _ 

DOD  Mission  Areal  ^451  -  Major  Ranges  and  Test  Facilities 


Title:  Improved  Capability  for  DT4E _ 

Budge t  Activity:  16  -  Defense-wide  Mission  Support 


A.  (0)  Project  Description:  Provides  a  single  integrated  system  which  modernizes  Flight  Test  Data-Processlng 
capabilities.  It  provides  an  engineering-unit  data-processlng  capability  to  meet  critical  real-time  and  quick- look  data 
needs,  and  reduces  turnaround  time  for  post-flight  data.  The  current  system  Is  saturated,  and  reaching  the  end  of  Its 
useful  life. 

B.  (0)  Program  Accomplishments  and  Future  Efforts: 

(1)  (0)  FY  1982  Accomplishments  (PE  65807F) :  System  Design  Review  and  Preliminary  Design  Review  were  completed. 
Work  began  on  critical  design  phase. 

(2)  (U)  FY  83  Program:  Work  will  continue  on  critical  design  phase,  with  CDR  scheduled  In  Feb  83.  Product 
Specification  Development  Is  in  process,  with  delivery  expected  for  Jan  83.  Hardware  deliveries  are  scheduled  for  Oct  - 
Nov  83  to  the  contractor  facility. 

(3)  (U)  FY  1984  Planned  Program  and  Baala  for  FY  198 A  RDTAE  Request:  In-plant  development  will  continue  In  FY 
8A  to  meet  an  IOC  of  late  FY  198A.  On-slte  development  will  continue  after  IOC  Into  FY  1985  with  FOC  scheduled  for  that 
year.  FY  1984  funds  requested  are  required  to  complete  the  work  necessary  to  meet  the  IOC. 

(A)  (II)  Program  to  Completion:  On-alte  development  Is  to  continue  for  an  FOC  of  late  FY  1985.  0AM  and  support 
of  the  IFOAPS  will  be  funded  from  PE  65807  once  on  line  lij  FY  1984. 

C.  (U)  Major  Milestones: 


Milestones 

Contract  Award 
Design  Complete 
Inplant  Development  Complete 
IOC  at  AFPTC 

On-alte  Development  Complete 
FOC 

10.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 


Sept  -  Oct  82 
Sept  83 
Sept  84 
Sept  84 
July  85 
July  85 


Projects: 


Advanced  Range  Instrumentation  Aircraft  (ARIA)  Up 


A.  (0)  Project  Description:  The  ARIA  Upgrade  project  consist*  of  tasks  that  contribute  to  the  enhancement  of  ARIA 
capabilities.  These  ARIA  taaka  are  the  707  Conversion,  Receiver  Upgrade,  So nobuoy  Missile  Impact  Location  System  (SMILS), 
Digital  Upgrade,  Signal  Sources,  Spectrum  Analyzers,  and  other  ARIA  efforts  each  under  $25K/unlt. 
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Program  Element  :  I647S5F _  , 

OOD  Mission  Areal  #451  -  Major Ranges  and  Test  Facilities 


B.  (U)  Prograa  Accomplishments  and  Future  Efforts: 


Title:  Improved  Capability  for  DTAE _ 

Budget  Activity: #6  -  Defense-wide  Mission  Support 


(1)  (U)  FT  1982  Accomplishments :  Not  applicable,  efforts  funded  under  PE  65807F  thru  FT  1982.  Upgrade  project 

zero  balance  transferred  In  FT  1983  to  PE  64755. 

.  (2)  (U)  FT  1983  Program:  First  of  the  C-18  (Boeing  707  aircraft)  will  be  ARIA  configured.  This  Is  an  ongoing 

effort  over  the  next  several  years.  The  Statement  of  Work  for  CPS/SMILS  will  be  developed.  New  ARIA  receivers  are  to 
be  delivered  to  meet  telemetry  data  gathering  requirement. 

(3)  (U)  FT  1984  Planned  Program  and  Baals  for  FT  1984  RDT&E  Request:  First  C-18  will  be  delivered  In  Sept  84. 

Acquisition  of  Spectrum  Analyzers,  Signal  Sources,  and  other  ARIA  related  hardware  will  be  completed  to  provide  uninter¬ 
rupted  completion  of  the  upgrade  prograa.  Funds  requested  will  cover  the  above  efforts  and  provide  the  4950th  Test  Wing 
with  Instrumented  aircraft  required  to  meet  the  mission  goals. 


FT  1988. 


(*)  (U)  Prograa  to  Completion:  Work  will  continue  on  C-18  (Boeing  707)  ARIA  conversion  and  upgrades  through 


C.  (U)  Major  Milestones: 

Milestones  /  Dates 

ARIA  Aircraft  I l  FOC  Oct  84 

ARIA  Aircraft  #2  FOC  Sep  85 

ARIA  Aircraft  #3  FOC  Sep  85 

ARIA  Aircraft  #4  FOC  Jun  87 

ARIA  Aircraft  15  FOC  Jun  88 

ARIA  Aircraft  #6  FOC  Jul  88 

tl.  (U)  PROJECTS  OVER  $10  MILLION  IN  FT  1984: 

(U)  Projects:  (6510  -  Flight  Test  Simulators) 

A.  (U)  Project  Peacrlatlont  There  i«  a  continuing  and  expanding  need  to  flight  teat  and  evaluate  new  and/or  modi¬ 
fied  electronic  warfare  (EW)  equipment  to  counter  new  Soviet  defensive  systems  prior  to  a  production  decision.  These 
tests  must  be  conducted  In  a  simulated  threat  environment  and  require  many  threat  radars.  In  the  past,  the  adaptability 
of  airborne  ECM  systems  was  quite  limited.  However,  new  Radar  Warning  Receiver  (RWR)  signal  processing  schemes  are  highly 
adaptive  and  make  It  extremely  difficult  to  construct  a  test  for  such  equipment  without  a  large  number  of  Instrumented 
threat  systems.  This  project  was  transferred  from  PE  64735F,  Range  laproveeent,  to  consolidate  Development,  Test  &  Eval¬ 
uation  hardware  developments. 
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Prograa  Element :  I64755F _ 

DOD  Mission  Area":  #451  -  Major  Ranges  and  Test  Facilities 


Title:  Improved  Capability  for  DT6E _ 

Budget  Activity:  #6  -  Defense-wide  Mission  Support 


B.  Prograa  Accomplishments  and  Future  Efforts: 

(1)  (0)  FY  1982  Acconpllahaenta:  Not  applicable,  efforta  funded  under  PE  64735F. 

(2)  (U)  FY  1983  Prograa:  Not  applicable,  efforta  funded  under  PE  64735F. 

(3)  FY  1984  Planned  Prograa  and  FY  1984  RDT4E  Request :  Continue  work  froa  PE  64735F  on  the  SADS  VIII,  and 

5-Xlf[  t  New  development  starts  lncU|de  the  SARS  VI  £ 

Look  Down,  Shoot  Down  Airborne  Intercept  Radars.  Accelerates  work  on  the  SADS-X £  " 

(4)  (U)  Project  to  Completion:  This  Is  a  continuing  project. 

C.  (0)  Major  Mlleatonea:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


prog ran  element:  #  65101F  Title:  Project  AIR  FORCE 

DOD  Mission  Area:  440,  Technical  Integration/Studies  Budget  Activity:  6,  Defense-Wide  Management  &  Support 

and  Analyses 

1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

14,848 

16,231 

16,629 

17,027 

Continuing 

Not 

Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HISSIOM  NEED:  Project  AIR  FORCE  Is  a  level  of  effort  program  decision¬ 
making  capability  for  the  Air  Force  through  the  creation  and  application  of  modern  analytic  methods.  The  work 
focuses  on  the  future  roles  of  air  forces  with  emphasis  on  the  Issues  which  will  Influence  decisions  In  the 
1980's  and  beyond.  New  research  efforts  during  FY  1984  will  primarily  reflect  USAF  Interests  In  such  Issues 

as  Integrated  national  security  strategy  development,  strategic  force  sustainability,  wartime  readiness  assess¬ 
ment,  future  tactical  force  requirements  and  improved  system  acquisition  and  support.  A  manning  level  of  150 
Hembers  of  the  Technical  Staff  (MTS)  was  approved  by  OUSDR&E  and  supported  by  Congress  In  1976;  however.  Infla¬ 
tion  reduced  the  effort  to  137  MTS  by  FY  81.  In  FY  81  and  FY  82  respectively,  senior  Air  Force  leadership 
Indicated  strong  support  for  the  program  and  added  additional  funds,  through  appropriate  reprogramming  actions, 
to  Insure  that  critical  Issues  were  analyzed  adequately.  These  additional  efforts  were  within  the  scope  of 
research  best  accomplished  under  Project  AIR  FORCE  and  within  the  150  MTS  level  of  effort  approved  In  1976. 

3.  (U)  COMPARISION  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 

RDT&E  13,748  16,231  16,954  Continuing  Not 

Applicable 

FY  1982:  Increased  funding  was  necessary  to  ensure  a  viable  program  that  encompassed  critical  Issues; 
hence  additional  funds  were  reprogrammed  to  bring  the  level  of  effort  to  approximately  145  MTS. 

FY  1984:  Difference  Is  the  result  of  inflation  adjustments. 

4.  (II)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  Project  AIR  FORCE  studies  and  analyses  are  conducted  to  assist  Air  Force  senior  managers 
In  the  decision-making  process.  The  efforts  span  functional  and  organizational  boundaries  and  often  result  In  broad 
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Program  Element:  #  6 5 1.01  F  Title:  Project  AIR  FOKCK 

DOD  Mission  Area:  440,  Technical  Integration/Studies  Budget  Activity:  6,  Defense-Wide  Management  Support 

and  Analyses 

recommendations  concerning  overall  future  Air  Force  actions.  As  a  result,  the  research  conducted  under  this  program 
relates  to  a  wide  spectrum  of  activities  in  the  Air  Force.  To  assure  relevance  and  to  prevent  unnecessary  duplication 
of  effort,  each  newly  proposed  research  effort  is  reviewed  by  a  cross-functional  group  of  senior  officers  and  by  the 
Air  Force  Assistant  Chief  of  Staff  for  Studies  and  Analyses;  in  addition,  the  results  are  published  and  deposited  with 
the  Defense  Technical  Information  Center  for  appropriate  dissemination  to  other  qualified  recipients. 

6.  (U)  WORK  PERFORMED  BY :  The  senior  Air  Staff  Group  established  to  review,  monitor  and  approv'  e  research  effort 

is  chaired  by  the  Deputy  Chief  of  Staff  for  Research,  Development  and  Acquisition.  The  Director  -  operational 

Requirements,  DCS/Research,  Development  and  Acquisition,  Headquarters  USAF,  is  the  Executive  Agen  d  is  responsible 

for  the  administration  of  the  Project.  All  work  is  performed  by  The  Rand  Corporation,  Santa  Monl.  allfornia. 

7.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

(U)  Projects:  Numerous  Projects. 

A.  (U)  Project  Description: 

Approximately  50  research  projects  are  in  various  stages  of  implementation  during  the  course  of  each 
FY.  All  projects  are  initiated,  processed  and  approved  in  accordance  with  AFR  20-9  which  directs  senior  Air  Force 
leadership  and  Involvement  on  a  continuing  basis. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (0)  FY  1982  Accomplishments:  A  list  of  key  Air  Force  Issues  was  formulated  and  prioritized 

and  used  as  a  basis  for  directed  research  efforts.  Each  project  was  and  will  continue  to  be  carefully  tailored 
to  cut  across  the  full  spectrum  of  these  Issues  within  manpower  limitations  and  capabilities.  Program  areas 
were  addressed  as  follows: 

National  Security  Strategies:  Research  efforts  concentrated  on  questions  and  issues  of  nuclear 
deterrence,  the  development  of  leverage  strategy  In  Southwest  Asia  and  the  effects  of  Third  World  conflicts 
and  terrorism  on  U.S.  National  Security. 

Force  Bsployment:  This  research  program  Investigated  chemical  and  directed  energy  weapon 
perspectives,  force  deployment  to  critical  global  areas  end  adversary  vulnerabilities  and  capabilities. 
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Program  Element:  #  65101F  Title:  Project  AIR  FORCE 

DOD  Mission  Area:  440,  Technical  Integratlon/Studles  Budget  Activity:  6,  Defense-Wide  Management  Support 

and  Analyses 

Technology  Applications  Programs:  Advanced  Technologies  with  significant  potential  for 
Air  Force  application  continue  to  be  explored.  Of  significant  note  Is  the  area  of  high  energy,  non-nuclear 
weaponry  that  may  contribute  directly  to  the  acquisition  of  future  Air  Force  weapon  systems. 

Resource  Management :  This  program  continues  to  provide  Insight  into  logistic's  management 
problems  and  Is  contributing  to  the  enhancement  of  efforts  to  support  USAF  forces  In  theater  warfare.  Couplea 
with  research  efforts  In  manpower  and  systems  acquisition  management,  this  program  Is  producing  meaningful 
results  which  may  help  the  Air  Force  to  address  complex  Issues  In  a  broader  and  more  structured  manner  rather 
than  focusing  In  more  narrow  terms  which  could  lead  to  erroneous  results. 

(2)  (0)  FY  1983  Program:  This  research  effort  of  approximately  143  MTS  will  continue  to  address 
key  areas  on  top  of  the  priority  list  of  Air  Force  management.  Specific  study  efforts  will  hulld  from  past 
research  and  will  continue  to  focus  on  strategic  Issues  and  management  policies  which  would  enable  the  Air 
Force  to  sustain  and  deploy  strategic  and  tactical  forces.  The  overall  program  will  continue  to  be  directed 

by  a  board  of  general  officers  who  will  Insure  that  the  highest  priority  Issues  are  addressed  adequately. 

The  requirement  for  essential  research  continue  to  outpace  funding  limitations;  therefore,  only  those  projects 
not  duplicated  elsewhere  and  of  critical  Importance  to  the  Air  Force  will  be  Included  In  the  program  while 
remaining  within  the  approved  level  of  150  MTS. 

(3)  < U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  program  will  evolve 
from  FY  1983  under  careful  guidance  and  planning  of  the  Air  Force  Advisory  Group.  The  work  will  be  closely 
aligned  with  many  issues  of  critical  Importance  to  the  Air  Force,  ranging  from  tl  sustainability  of  U.S. 
strategic  forces  to  the  effective  utilization  of  human  resources.  The  research  will  continue  to  be  con¬ 
ducted  through  a  program  designed  to  provide  both  the  intellectual  focus  for  broad  areas  of  Inquiry  and  the 
Identification  and  effective  exploitation  of  new  technologies  that  will  enhance  the  Air  Force's  ab'lity  to 
meet  assigned  military  objectives.  Improve  combat  capabilities  and  accomplish  its  overall  mission.  The 
requested  funds  will  support  an  MTS  level  of  140  MTS,  based  on  the  latest  contractor  cost  estimates.  The  Air 
Force  will  continue  to  focus  these  limited  research  efforts  to  critical  Issues  and  manage  the  program  .in 
accordance  with  AFR  20-9  and  within  the  context  of  Congressional  direction  and  Intent. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  Applicable. 
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FY  198*  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  F65304F 

DOD  Mission  Areal 1*71  -  Command  Management  Support 


Itle:  Acquisition  and  Command  Support  Telecommunications 
and  General  Support 

Budge t  Activity:  16  -  Defense-wide  Mission  Su 


l.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

6,438 

4,76* 

5,945 

5,658 

Continuing 

N/A 

2*  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  Provides  essential  communication  services  to:  Headquarters, 

Air  Force  Systems  Command  (AFSC);  Aerospace  Medical  Division  (AMD);  Aeronautical  Systems  Division  (ASD);  Electronic 
Systems  Division  (ESD);  Space  Division  (SD);  Ballistic  Missile  Office  (BMO);  and  the  Armament  Division  (AD).  This 
Includes  switchboards  at  ESD  and  SD;  local  tlellnes;  equipment  rentals;  mobile  radios  for  command/disaster  control/ 
security  police;  and  official  toll  calls  and  AFSC  postage.  This  request  includes  the  use  of  approved  Inflation  rates 
and  additional  communications  requirements  for  the  new  Defense  Metropolitan  Area  Telephone  System  (DMATS)  at  ESD  and 
the  Increases  In  telephone  bills  and  postage  rates. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT&E  *,682  *,764  5,034  -  Continuing  N/A 

FY  82:  $1,756  was  reprogrammed  Into  this  Program  Element  (PE)  to  compensate  for  Increased  telephone  bills  which  were 

higher  than  forecasted  due  to  Inflation  and  commercial  rate  Increases. 

FY  83:  Anticipate  that  additional  dollars  must  be  reprogrammed  to  pay  these  same  Increased  telephone  charges  In  FY  83. 

FY  84  to  Completion:  This  Is  a  continuing  program.  Funding  estimate  Increase  Is  due  to  approved  and  anticipated 
telephone  rate  Increases,  added  overhead  cost  for  the  Defense  Metropolitan  Area  Telephone  System  at  ESD  (previously 
paid  by  a  different  PE),  and  Increases  in  postal  charges. 


*.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands):  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  program  element  Is  in  direct  support  of  the  Acquisition  and  Command  Support  (ACS) 
PE  65806F. 


6.  (U)  WORK  PERFORMED  BY:  American  Telephone  Company,  New  York,  NY;  RCA  Corporation,  New  York,  NY;  Western  Union 
Corporation,  Mohwah,  NJ;  New  England  Telephone  and  Telegraph  Company,  Boston,  HA;  other  communications  carriers  and 
communications  companies. 
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Program  Element :  I65304F 

DOD  Mission  Area:  #471 


Command  Management  Sup 


Title:  Acquisition  and  Command  Support  Telecommunications 
and  General  Support 

Budge t  Activity:  t(>  -  Defense-wide  Mission  Sui 


7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984: 

A.  (U)  Project:  This  Is  a  continuing  program. 

B.  (U)  Project:  This  program  continues  funding  for  leased  communication  lines,  switchboards  and  associated  equip- 
'ment  required  to  carry-out  the  AFSC  mission.  Other  requirements  Include:  non-tactlcal  radios,  AFSC  postage  and  franked 

envelop  printing  charges,  and  Implementation  of  the  Advanced  Management  and  Information  System  and  AFSC  network  systems. 

8.  (0)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element:  I65306F  Title:  Ranch  Hand  II  Epidemiology  Study 

DOD  Mission  Area:  1440  -  Technical  Integration/Studies  Budget  Activity:  #6  -  Defense  Wide  Management  and  Support 
and  Analyses 


1.  (0) 

RESOURCES  (PROJECT  LISTING) : 

($  in  thousands) 

Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Eatlmate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

7,385 

840 

5,025 

742 

22,268 

36,100 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION  NEED: 

The  study 

is  required 

Co  determine  long-term  health  effects  of 

exposure 

of  Air  Force  (Ranch  Hand)  personnel  and  veterans 

to  Herbicide  Orange 

in  Vietnam. 

This  program  was  directed  by 

the  White  House  through  a  16  September  1980  memo  from  Mr.  Eizenstat,  Assistant  to  President  Carter  for  Domestic  Affairs 
and  Policy,  to  Secretary  Brown.  On  27  March  1981  the  Office  of  Management  and  Budget  approved  the  questionnaire  and 
confirmed  the  new  administration's  desire  to  continue  the  study  as  directed.  The  Air  Force  Ranch  Hand  personnel  are  the 
only  population  whose  frequency  and  duration  of  exposure  to  the  herbicide  are  known  with  any  accuracy. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (S  In  thousands) 

3,885  840  5,234  26,141  36,100 

FY  82  Funding  Differences;  The  original  program  schedule  provided  for  the  Initial  questionnaire  administration  and 
conduct  of  the  physical  examinations  over  a  two  year  period  at  a  cost  of  $9.1M  (5.1M  In  FY  81  and  4.0M  in  FY  82). 

Office  of  Management  and  Budget's  approval  of  the  questionnaire  and  confirmation  of  the  new  administration's  desire  to 
continue  the  study  ae  directed  by  the  previous  administration  delayed  the  program  start  approximately  1  year.  To  meet 
previous  public  commitments  to  the  Congress  and  the  White  House  the  program  was  compressed  Into  1  year  (FY  82).  Only 
$1,6H  was  required  and  requested  In  FY  81,  thus  the  remaining  $3.5M  was  now  required  in  FY  82.  $3.1M  was  reprogrammed 
into  the  FY  82  program. 

Other  Minor  Funding  Differences:  Revised  Inflation  Indices  and  estimated  salary  Increases. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands):  Hone 
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Program  Element:  I6S306F  Title:  Ranch  Hand  II  Epidemiology  Study 

DOD  Mission  Area:  <440  -  Technical  Integratlon/Studlea  Budget  Activity:  #6  -  Defense  Wide  Management  and  Support 
and  Analyses 

5.  (U)  RELATED  ACTIVITIES:  This  is  only  one  of  several  Federal  studies  designed  to  provide  Information  regarding 
alleged  claims  of  adverse  health  effects  from  Vietnam  veterans  exposed  to  Herbicide  Orange.  These  studies.  Including  the 
Air  Force  study  and  the  Center  for  Disease  Control  birth  defects  study  are  being  coordinated  by  an  Interagency  Working 
Group,  established  by  the  White  House,  which  has  program  review  authority  and  could  require  certain  changes  that  would 
impact  funding,  scheduling  or  both. 

6.  (U)  WORK  PERFORMED  BY:  This  program  is  being  conducted  by  the  Aerospace  Medical  Division  through  the  United  States 
Air  Force  School  of  Aerospace  Medicine,  Brooks  Air  Force  Base,  TX.  Contractors  include  the  National  Opinion  Research 
Center,  NY,  NY  (questionnaire  development),  Louis  Harris  snd  Associates  NY,  NY  (questionnaire  administration)  and  Kelsey- 
Sebold  Houston,  TX  (physical  examinations).  It  should  be  noted  that  contracts  for  the  follow-up  phase  scheduled  for  FY  84 
will  be  rebld  and  different  contractors  may  be  selected. 

7.  (U)  SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  1984: 

(U)  Project:  2767,  Ranch  Hand  II  Epidemiology  Study 

A.  Project  Description:  The  purpose  of  this  investigation  is  to  determine  whether  long-term  health  effects  exist 
and  can  be  attributed  to  occupational  exposure  to  Herbicide  Orange.  The  extensive  use  of  herbicides  in  Vietnam  between 
1962  and  1970  was  terminated  when  it  became  known  that  a  pontamlnant,  tetrachlorodlbenzo-P-dioxin  (dioxin),  was  present 
in  the  herbicides  and  that  this  contaminant  caused  congentlal  abnormalities  when  administered  to  pregnant  rodsrits. 

Subsequent  extensive  research  into  the  toxicity  of  dioxin  in  animals  remains  equivocal.  The  scientific  literature  on  the 
toxicity  of  the  components  of  Herbicide  Orange  reveals  that  the  two  main  ingredients  have  extremely  low  toxicity,  distinctly 
different  from  the  contaminant  dioxin.  Only  recently  have  comprehensive  prospective  studies  in  humans  been  undertaken. 

Past  sutdlea  have  only  validated  a  link  between  dioxin  exposure  and  subsequent  development  of  acne  type  skin  disease. 

Air  Force  personnel  Involved  with  aerial  herbicide  missions  in  Vietnam  (Ranch  Hand)  were  potentially  at  greater  risk; 
therefore,  an  epidemiological  investigation  of  these  personnel  should  elicit  any  adverse  effects,  if  they  exist.  This  is 
potentially  a  20-year  program  Involving  a  comparison  of  Ranch  Hand  personnel  to  other  crew  members  and  support  personnel 
serving  in  Vietnam,  who  were  not  exposed  to  herbicides  for  mortality  rates,  present  and  past  health  status,  and  future 
follow-up  health  status  at  3-,  5-,  10-,  IS-  and  20-year  periods. 

B.  (U)  Program  Accomplishments  and  Future  Efforts 

(1)  (U)  FY  1982  Accomplishments:  Questionnaire  administration  and  initial  physical  examinations  were  completed. 
Preliminary  mortality  data  has  been  analyzed  and  crude  mortality  rates  determined. 

(2)  (U)  FY  1983  Program:  Involves  analysis  of  physical  examlnatlon/questlonnalre  data,  continuation  of  the 
mortality  study  and  detailed  analysis  of  current  mortality  data,  release  of  initial  mortality  and  health  status  data, 
continuation  cf  project  data  base  management  and  adaptive  changes  to  questionnaire/physical  examinations  based  on  Initial 
study  results. 
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Program  Element:  I65306F  Title:  Ranch  Hand  II  Epidemiology  Study 

DOD  Mission  Area:  #440  -  Technical  Integratlon/Studles  Budget  Activity:  >6  -  Defense  Wide  Management  and  Support 
and  Analyses 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FT  1984  RPTAE  Request:  The  FY  84  program  Is  the  first  follow¬ 
up  phase  consisting  of  administration  of  questionnaires  and  conduct  of  physical  examinations  as  adapted  for  use  In 
follow-up  health  status  determinations. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  cyclic  program  with  follow-up  health  status  and  mortality 
rate  determinations  at  the  remaining  5-,  10-,  15- ,  and  20-year  time  periods.  Data  analysis,  data  releases  and  adaptive 
changes  to  questionnaire  or  physical  examination  will  occur  in  the  Intervening  time  periods. 

C.  (U)  Major  Milestones:  Not  applicable. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984;  Not  applicable. 
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FY  198A  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element :  #  65708F _ 

DOD  Mission  Area:  IASI  -  Master  Range  6  Teat  Facilities 


Title:  Aircraft  Navigation  System  Verification 

Budget  Activity:  »  -  Defense-wide  Mission  Support 


l .  (U)  RESOURCES  (PROJECT  LISTIHC) :  ($  In  thousands) 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  198A 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

l  ,69A 

15,590 

38.70A 

18.26A 

Continuing 

Not  Applicable 

2900 

RATSCAT  Upgrade 

0* 

2,000 

23.A00 

2,000 

Continuing 

Not  Applicable 

688G 

A/C  Navigation  System 

1.69A 

1,800 

1,900 

1,900 

Continuing 

Not  Applicable 

Verification 

06TG 

6585th  Test  Group  Support 

0* 

11,790 

13.A0A 

1A.36A 

Continuing 

Not  Applicable 

*  Funded 

under  PE  65807.  Program  was 

zero  fund  transferred  to 

PE  657ud  In  FY  83. 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

HEED:  Through  FY  82,  this 

prograa 

element  provided  for 

standardized 

agencies.  These  evaluations  were  conducted  at  the  Centra}  Inertial  Guidance  Test  Facility  (CIGTF).  Beginning  In  FY  83. 
several  associated  efforts  which  were  previously  accomplished  In  Prograa  Element  65807F  were  consolidated  within  this 
program  element  to  provide  better  management  visibility  of  the  6585th  Test  Group  activities.  These  efforts  Include  the 
High  Speed  Sled  Track,  the  Radar  Target  Scattering  (RATSCAT)  Paclllty,  and  the  6585th  Teat  Squadron.  The  consolidated 
program  provides  DOD  with  single  point  visibility  of  these  critical  test  efforts  needed  to  Insure  the  candidate  systems 
work  as  Intended  before  they  enter  production. 


3.  (U)  COMP ARI SOM  WITH  FY  1983  DESCRIPTIVE  SUWARYi  <$  In  Thousands) 

Aircraft  Navigation  System  1,69A  15,590  18,095 

Verification 


Continuing 


Hot  Applicable 


FY  82:  No  change;  FY  83:  No  change,  however  $638  will  bn  reprogrammed  Into  this  program  element  during  FY  83  to  fund  the 
1  Oct  82  civilian  pay  raise,  the  pay  cap  Increase  and  the  Increased  cost  of  civilian  health  care  and  medicare  benefits; 

FY  8A:  Increase  represents  funding  necessary  for  a  major  upgrade  to  the  RATSCAT  facility  (adds  $21,A00)  and  various  other 
prograamatlc  and  unapeclfled  adjustments  (subtracts  $791). 

A.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  -  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  Project  688C  at  CIGTF  provldea  development  and  support  funds  for  the  Completely  Integrated 

Reference  Instrumentation  System  (CIRIS)  and  the  Airborne  Reference  Instrumentation  System  (ARIS).  These  facilities 
are  available  to  all  military  services,  other  qualified  governmental  agencies  and  qualifying  Industries  from  the  private 
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Program  Element i  I  6570BF _  Title:  Aircraft  Navigation  System  Verification 

DOO  Mission  Area:  14 31  -  Master  Range  A  Teat  Facilities  Budget  Activity:  >6  -  Defense-wide  Mlaalon  Support 


sector  on  a  reimbursement  basis. 


6.  (U)  WORK  PERFORMED  BY:  Overall  planning,  programming,  contracting  and  associated  funding  support  are  provided  by  the 
Armament  Division  l AD),  Eglln  AFB ,  FL.  The  6585th  Test  Croup  manages  dally  activities.  The  primary  contractor,  Dynalec- 
tron  of  Washington,  D.C.,  operates  and  maintains  the  RATSCAT  facility.  CIGTF  and  High  Speed  Sled  Track  facilities  are 
operated  primarily  with  government  employees. 

7.  (U)  PROJECTS  LESS  THAW  $10  MILLIOH  IN  FY  1986: 

(U)  Project:  (688G  -  Aircraft  Navigation  System):  Project  Ho.  688G,  Aircraft  Havlgatlon  System  Verification, 
provides  for  standardized  tests  and  subsequent  evaluations  of  inertial  and  lnertlally~alded  aircraft  navigation  systems 
by  AFSC  at  the  CIGTF.  During  the  1980s  requirements  for  testing  of  advanced  aircraft  navigation  and  weapon  delivery 
avionics  systems  for  DOD  weapon  systems  will  continue.  Project  688G  will  provide  common  support  for  these  efforts  with 
a  Completely  Integrated  Reference  Instrumentation  System  (CIRIS)  capability.  Tasks  undertaken  by  this  project  Include, 
Inertial  Navigation  System  (INS)  Verification  Testing,  Aided  INS  Verification  Testing,  Velocity  Sensor  Verification 
Testing,  standard  INS  Qualification  Testing,  management  of  the  Completely  Integrated  Reference  Instrumentation  System 
(CIRIS),  and  minor  I&M  of  the  systems  as  required  to  support  both  the  project  efforts  and  users  with  valid  support  re¬ 
quirements.  These  goals  were  met  In  FY  82  with  support  provided  to  MX  and  TRIDENT.  FY  83  and  84  Is  expected  to  be  a 
continuation  of  such  support  to  B-1B,  Army  BMD,  and  Navy. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  (2900  RATSCAT  Upgrade): 

A.  (U)  Project  Description:  The  Radar  Target  Scatter  (RATSCAT)  Facility  Is  a  unique  outdoor  electromagnetic 
laboratory  facility  which  performs  tests  to  obtain  antenna  patterns  and  radar  cross-section  measurements.  These  tests 
will  provide  essential  radar  characteristics  data  to  DOD  and  government  sponsored  programs.  Measurements  have  been  per¬ 
formed  for  the  B-1B  alrcreft  and  advanced  weapon  daalgni,  A  majority  of  the  RATSCAT  workload  has  programmatic  drivers. 
Kajorlty  of  programs  are  low  radar  crosa/section  weapon  systems  which  require  the  special  support  the  RATSCAT  system  can 
provide.  Studies  low  observable  technology. 

B.  (U)  Program  Accomplishments  and  Future  Efforts; 

(1)  (0)  FT  1982  Accomplishments:  FY  82  funding  provide  minor  HM  upgrade  efforts  to  the  RATSCAT  facility. 

Areas  of  Improvement  Included  such  things  as  new  recorders,  antennas  with  Improved  characteristics  etc. 


(2)  (U)  FY  1983  Program:  FY  83  will  be  a  continuation  of  this  type  of  activity. 


(3)  (0)  FT  1984  Planned  Program  and  Basis  for  FT  1984  RDT6E  Request:  FY  84  Is  programmed  as  a  continued  acti¬ 

vity  and  will  also  be  a  period  to  start  planning  for  an  update  of  the  RATSCAT  advanced  measurement  site.  The  minor  IAM 
efforts  addressed  In  this  PE  are  to  be  a  continuing  effort.  Further  update  activities  will  be  accelerated  to  meet  special 
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Program  Element  :  f  65708P _ . 

DOD  Mission  Area;  1451  -  Master  Range  4  Test  Facilities 


Title:  Aircraft  Navigation  System  Verification 

Budget  Activity:  >6  -  Defense-wide  Mission  Support 


needs  of  users  with  progrsms  requiring  the  special  capabilities  of  RATSCAT. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

9.  (0)  PROJECT  OVER  $10  MILLION  IN  FT  1984: 

(0)  Project:  (06TC  -  6585th  Test  Croup  Support) 

A.  (0)  Project  Description:  The  6585th  Test  Croup  Is  a  tenant  organization  at  Holloman  APB,  NM.  Holloman  APB  la 
located  near  Alamogordo,  NM  adjacent  to  the  White  Sands  Missile  Range.  Although  organizationally  assigned  to  the  Armament 
Division,  Eglln  APB,  PL,  the  activities  of  the  6585th  Test  Group  were  removed  from  Program  Element  65807P  In  PY  83  and 
consolidated  In  this  Program  Element  to  afford  them  greater  management  visibility  and  control.  Previously,  Program  Ele¬ 
ment  65708P  Included  only  navigation  system  verification.  Consolidation  of  efforts  under  Progrsm  Element  6S708P  combined 
Institutional  funding  of  operations,  maintenance.  Improvement,  modernization  and  personnel  for  the  three  major  facilities 
within  the  6585th  Test  Croup.  The  High  Speed  Test  Track  performs  rocket  sled  testing  of  missile  guidance,  aircraft 
ejection  systems,  performance  measurements  of  the  MX  guidance  system  under  environmental  stress  conditions,  and  recently 
attained  a  new  world  speed  record  of  over  Mach  8  while  tasting  rain  eroalon  degradation  of  reentry  vehicle  shapes.  The 
Central  Inertial  Guidance  Test  Facility  (CIGTF)  has  responsibility  for  conducting  standardized  testa  of  navigation  systems 
for  all  DOD  aircraft.  Typical  test  programs  Include  Inertial  navigation  systems  for  the  MX  and  TRIDENT  missile  systems, 
ring  laser  gyroscope  development,  and  gravitational  measurements  necessary  for  ballistic  missile  guidance.  The  data  from 
these  tests  provide  DOD  with  a  common  baseline  to  evaluate  the  performance  of  navigation  systems.  Project  688C  provides 
development  and  support  funds  for  the  Completely  Integrated  Reference  Instrumentation  System  (CIRIS)  and  the  Airborne 
Reference  Instrumentation  System  (ARIS).  The  RATSCAT  facility  la  operated  and  maintained  by  contract  with  Dynaelectron. 
The  CIGTF  and  High  Speed  Sled  Track  facilities  are  primarily  operated  with  government  employees.  The  6585th  Test  Croup 
provides  airspace  management  and  liaison  for  USAP  testing  at  tbs  Army’s  White  Sands  Missile  Range.  The  Armament  Division 
provides  overall  planning,  programming,  contracting,  and  management  support  to  the  6585th  Test  Group. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(!)  (0)  PY  1982  Accomplishments:  6585th  Test  Group  provided  services  to  the  RATSCAT,  CIGTF,  and  High  Speed 

Track  facilities.  '  Funding  was  used  to:  operate,  maintain  and  upgrade  facilities;  conduct  and  support  testing  In  the 
areas  of  Inertial  navigation  systems,  high  speed  sled  track  simulations,  and  antenna  and  radar  backscatter  measurement; 
support  flight  tast  operations  of  AD  Det  1;  and  provide  liaison  support  to  the  Vhlte  Sands  Missile  Range  (WSMR).  Major 
programs  tdilch  were  supported  Include:  MX  and  TRIDENT  guidance  systems,  ACES  II  ejection  system,  Ring  Laser  Gyro  Navi¬ 
gator,  8-18  radar  cross-section  measurement,  and  PAVE  MOVER.  During  FT  82,  these  efforts  were  funded  In  Program  Element 
65807F. 


(2)  (U)  FT  1883  Program:  6585th  Teat  Group  funding  will  continue:  operation,  maintenance,  and  modernization 
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Program  Element:  #  65708F _ 

DOD  Hlsalon  Area:  #451  -Master  Range  t  Teat  Facllltlea 


Title:  Aircraft  Navigation  System  Verification 

Budget  Activity:  s6  -  Defense-wide  Mission  Support 


efforts  at  all  facilities;  the  test  and  evaluation  mission;  and  support  of  WSMR.  Major  programs  which  will  be  supported 
Include:  High  Accuracy  Ring  Laser  Inertial  Navigation  System;  ACES  II  Ejection  System,  MX  and  TRIDENT  Outdance  Systems, 
and  USAF  directed  programs.  Beginning  In  FY  83,  support  of  all  6585th  Test  Croup  activities  previously  funded  In  Program 
Element  65807F  were  transferred  to  this  t'rngram  Element. 

(3)  (U)  FY  1984  Planned  Program  and  Basts  for  FY  1984  RDT6E  Request:  Many  of  the  prior  year  programs  will 

'continue.  These  will  Include:  MX  and  TRIDENT  Guidance  Systems,  ACES  II  and  B-1B  Ejection  Systems,  and  USAF  directed 
programs.  New  programs  will  Include:  Next  Generation  Trainer  (NGT)  Ejection  System,  Weapons  Airframe  Technology,  and 
Solid  Fuel  Ramjet.  Funds  requested  will  provide  resources  necessary  to  meet  the  support  requirements  programmed  for 
FY  84. 


(4)  (U)  Program  to  Completion:  Thla  la  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  appllcsble. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Elcient :  I65806P 

DOO  Mission  Areal  1471  -  General  Management  Support 


Title:  Acquisition  and  Command  Support _ 

Budget  Activity:  16  -  Defense-wide  Mission  Support 


1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

‘Number 


Title 

FY  1982 
Actual 

FY  1983 
Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

267,217 

279,000 

HQ,  Air  Force  Systems  Command* 

10,387 

10,435 

(AFSC)  Support  Squadrons 

Aeronautical  Systems  Division* 

111,587 

116,269 

Electronic  Systems  Division* 

58,199 

59,109 

(ESD) 

Aerospace  Medical  Division* 

13,502 

16,341 

(AMD) 

Space  Division  (SD)* 

41,670 

44,454 

Armament  Division  (AD)* 

24,029 

23,852 

Ballistic  Missile  Office  (BMO) 

7,843 

8,5^0 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

303,430 

318,281 

Continuing 

Not 

Applicable 

11,285 

12,000 

Continuing 

Not 

Applicable 

124,517 

126,000 

Continuing 

Not 

Applicable 

64,452 

67,222 

Continuing 

Not 

Applicable 

18,477 

22,722 

Continuing 

Not 

Applicable 

47,500 

50,322 

Continuing 

Not 

Applicable 

27,521 

29,715 

Continuing 

Not 

Applicable 

9,678 

10,300 

Continuing 

Not 

Applicable 

*The  Manageaent  Headquarters  function  at  the  AFSC  Product  Divisions  (ASD,  ESD,  AMD,  AD  and  SD)  were  transferred  Into  PE 
65898F  beginning  in  FY  83. 


2.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  HEED:  Acquisition  and  Command  Support  (ACS)  provides  the  resources  to 
support  the  various  staff  functions,  the  technical  alsslon,  and  support  activities  at  each  of  the  organizations  listed 
above.  Categories  of  cost  Include  civilian  pajr  and  the  related  costs  of  civilian  personnel,  travel,  transportation, 
rents,  utilities,  contractual  services,  supplies,  and  equipment,  Provides  resources  for  the  operation  and  maintenance 
of  Hanscoa  APB,  MA,  Brooks  APB,  TX,  Los  Angeles  APS,  CA,  and  Ft  MacArthur,  CA. 

3.  (0)  COHPARISOH  WITH  FT  198  DESCRIPTIVE  SUMMARY  I  ($  In  Thousands) 

RDT&B  241,702  269,229  274,306  Continuing  Not  Applicable 


Increases  over  the  FT  83  descriptive  summary  pricing  are  due  to  the  following: 


FY  82  -  Reflects  the  reprograming  actions  taken  for  the  1  Oct  81  civilian  pay  raise  (adds  $10,185)  and  other  unfunded 
requlreaents  (adds  $5,000)  and  the  manageaent  headquarters  adjustment  to  PE  65898F  (adds  $10,330). 


FY  83 


Reflects  a  programs  tic  adjustment  (subtracts  $2,2Z9)  and  includes  a  reprograming  action  submitted  concurrently 
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Program  Element:  #6 5806 F 

DOD  Mission  Areal  #47 1  -  General  Management  Support 


Title:  Acquisition  and  Command  Support _  _ _ 

Budget  Activity:  #6  -  Defense-wide  HlBSlon  Support 


with  the  FY  84  President's  Budget  (adds  $12,000)  to  provide  Increased  funding  to  operate  Ft  MacArthur,  CA;  to  repair 
steamllnes  at  Hanscom  AFB,  MA;  to  pay  utility  rate  lncreaaes  charged  by  the  San  Antonio  Real  Property  Maintenance  Agency 
(SARPMA);  and  to  pay  civilian  personnel  salaries  at  currently  authorized  manning  levels.  An  additional  $12,374  will  be 
reprogrammed  Into  this  program  for  civilian  health  care  benefits,  the  1  Oct  82  pay  raise  and  pay  cap  adjustment. 

FY  84  -  Provides  for  the  1  Oct  82  civilian  pay  raise  (adds  $9,440)  and  the  Government's  portion  of  the  civilian  employee 
-health  care  and  medicare  payments  (adds  $3,734).  Includes  programmatic  growth  (adds  $3,950)  to  fund  new  program  efforts 
(such  as  Bl-B,  HH-60D,  C-17 ,  C-5B  and  Air  Base  Survivability);  a  Space  Division  (SD)  secretarial  pay  Increase;  and  a  new 
funding  requirement  to  support  travel  for  non-AFSC  peraonnel  who  travel  In  support  of  AFSC  managed  procurement  programs. 
Additional  funds  are  Included  (adds  $12,000)  to  operate  Ft  MacArthur,  CA;  to  continue  repair  of  Hanscom  AFB,  MA  steamllnes 
to  pay  fact-of-llfe  utility  and  base  support  rate  lncreaaes  charged  by  the  San  Antonio  Real  Property  Maintenance  Agency 
(SARPMA);  and  to  continue  to  pay  civilian  personnel  at  authorized  manning  levels. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  -  Mot  applicable. 

5.  (U)  RELATED  ACTIVITIES:  Funding  for  the  Commander's  Management  Staff  for  each  of  the  AFSC  Product  Divisions  (ASD, 

ESD,  AMD,  SD,  and  AD)  Is  Included  In  Program  Element  (PE)  65898F  -  Management  Headquarters  Research  and  Development. 
Communications  support  Is  Included  In  PE  65304P  -  ACS  Telecon.  Audiovisual  support  Is  Included  In  PE  65890F  -  Audio¬ 
visual. 

6.  (U)  WORK  PERFORMED  BY:  ' 

Major  Contractors: 

Washington  Patrol  Services,  Inc.,  Escondido,  CA 
Metro  Boston  Contracting  Co.,  Cambridge,  MA 
Multi-Service  Maintenance,  Boston,  MA 
Trend  Western  Technical  Corp.,  Los  Angeles,  CA 
Del-Jen,  Inc.,  Los  Angeles,  CA 

There  ere  approximately  255  additional  contractors  that  support  one  or  more  of  the  seven  listed  Air  Force  Systems  Command 
activities.  Total  value  of  all  contracts  Is  $17. 8M. 

Alt  Force  Activities: 

Aeronautical  Systems  Division,  Wrlght-Patterson  AFB,  Oil  -  responsible  for  management  of  aeronautical  systems 
acquisition. 

Electronic  Systems  Division,  Hanscom  AFB  HD  -  responsible  for  command,  control,  and  communications  systems 
Aerospace  Medical  Division,  Brooks  AFB,  TX  -  provides  biomedical  support  for  aerospace  systems 
Space  Division,  Los  Angeles  AFS,  CA  -  plans,  programs,  and  manages  space  systems 

Armament  Division's  Deputy  Commander  for  Development  and  Acqulaltlon,  (AD/CZ),  Armament  Division,  Eglln  AFB,  FL  - 
manages  the  development,  production,  and  validation  of  non-nuclear  air  armament  systems 

Ballistic  Missile  Office,  Norton  AFB,  CA  -  plans,  programs  and  manages  the  DOD  ballistic  missile  programs 
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Prograa  Element:  I65806F 

DOD  Mlaalon  Areal  #471  -  General  Manageaent  Support 


Title:  Acquisition  and  Command  Support _ 

Budget  Activity:  #6  -  Defense-wide  Mission  Support 


HQ  AFSC  Activities,  various  locations  -  provides  support  to  HQ  AFSC 

Pt  MacArthur,  CA  -  provides  a  living  coaaunlty  for  military  personnel  assigned  to  Los  Angeles  APS,  CA  (Funding 
la  provided  thru  Space  Division.) 

7.  <U)  PROJECTS  LESS  THAN  $10  MILLION  IN  PT  1984: 

A.  (U)  Ballistic  Missile  Office  (BMO) 

B.  (U)  BMO  plans,  prograas,  and  manages  systeas  programs  to  acquire  ballistic  alsslle  systeaa.  Aerospace  Cround 
Equlpaent,  and  other  subsystems  and  related  hardware;  provides  for  the  actlvatlon/alteratlon  of  alsslle  sites  and  ground 
launch  facilities.  Conducts  and  manages  standardization,  compatibility,  personnel  subsystems,  reliability  and  maintain¬ 
ability,  configuration  nanageaent,  survivability  and  vulnerability,  systeas  engineering,  value  engineering,  and  quality 
assurance  prograas,  related  to  alsslle  systeaa,  equlpaent  and  aaterlal.  Acquires  and  manages  Industrial  facilities. 

Prepares,  completes,  and  coordinates  prograa  nanageaent  plans,  to  include  management  arrangements  with  other  elements  of 
Air  Porce  Systeas  Command,  United  States  Air  Force,  Departaent  of  Defense  agencies,  other  military  departments,  other  US 
Government  agencies  and  Industry.  Ensures  efficient  and  effective  logistic  support  of  systems  and  equipment  being  devel¬ 
oped  for  the  operational  Inventory,  and  discharges  USAF  responsibility  as  Manager  of  the  DOD  Advanced  Missile  Reentry 
Systeas  prograa.  BMO  has  responsibility  for  the  Minuteman  and  Peacekeeper  Prograa  Offices.  This  Is  a  continuing  alsslon 
Support  prograa  with  funding  Increases  attributed  to  inflation  and  programmatic  Increases  to  support  new  prograas  such  as 
MX. 

8.  (U)  PROJECT  OVER  $10  MXLLXOM  IN  PT  1984: 

A.  (U)  HQ  Air  Force  Systeas  Command  Support  Squadrons:  The  mission  of  APSC  Is  to  advance  aerospace  science  and 
technology,  apply  It  to  aerospace  systeas  development  and  laproveaent,  and  to  acquire  the  qualitatively  superior 
aerospace  systems  and  equipment  needed  to  accomplish  the  Air  porce  mission.  The  following  squadron  organizations  funded 
from  this  prograa  eleaent  provide  support  to  APSC:  6S91st  Computer  Services  Squadron,  provides  data  automation  services 
to  DQ  AFSC;  6392nd  Manageaent  Engineering  Squadron,  provides  AFSC  field  commands  with  base  level  aanpover  and  organiza¬ 
tional  services  which  include  developing  and  maintaining  manpower  standards;  6593rd  Field  Printing  Squadron  provides 
composition,  lithograph,  duplicating,  printing  and  bindery  services  for  HQ  AFSC,  and  other  assigned  units.  This  prograa 
funds  for  the  pay  and  related  costs  of  civilian  personnel,  travel,  transportation,  rents,  contractual  services,  supplies 
and  equipment  for  these  three  squadron  organisations. 

B.  (U)  Prograa  Accomplishments  and  Future  Efforts: 

(1)  (U)  FT  1982  and  Prior  Accoapllshaents:  Hot  Applicable.  This  Is  a  continuing  prograa. 

(2)  (U)  FT  1983  Prograa:  This  Is  an  ln-house  effort  by  the  organizations  cited  above  which  support  aany  pro¬ 
graa  elements  and  projects  In  the  Research,  Development,  Test  and  Evaluation  coaaunlty,  and  associated  procureaent 
programs. 
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Program  Element:  #63806F 
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Title:  Acquisition  and  Command  Support _ 

Budget  Activity:  #6  -  Defense-wide  Mission  Support 


(3)  (u)  FY  1984  Planned  Progran:  This  la  a  level  of  effort  program,  the  main  cost  of  which  (87Z)  is  for  pay 
of  civilian  personnel.  Increase  Is  for  civilian  pay  raise  and  Inflation. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

A.  (0)  Aeronautical  Systems  Division:  ASD  manages  acquisition  of  aeronautical  systems,  subsystems,  and  related 
equipment  programs  and  projects  until  transfer  of  responsibility  to  Air  Force  Logistics  Command  (AFLC);  accomplishes 
systems  engineering  and  technical  direction  to  designated  programs  and  provides  general  engineering  support  In  appli¬ 
cable  disciplines;  exercises  overall  responsibility  for  Development,  Test  and  Evaluation  (DT&E)  for  assigned  advanced 
and  engineering  development  programs;  and  exploits  exploratory  and  advanced  development  products.  Including  foreign 
technology.  ASD  has  responsibility  for  approximately  250  programs,  Including  major  programs  such  as  the  B-l,  F-16,  and 
F-15. 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FT  1982  and  Prior  Accomplishments:  Not  Applicable.  This  Is  a  continuing  program. 

(2)  (U)  FY  1983  Program:  This  is  an  ln-house  effort  by  the  organization  cited  above  which  supports  many  program 

elements  and  projects  In  the  Research,  Development,  Test  and  Evaluation  community,  and  associated  procurement  programs. 

(3)  (U)  FY  1984  Planned  Program:  This  Is  a  continuing  program,  the  main  cost  of  which  (89Z)  is  for  pay  of  civi¬ 

lian  personnel.  Increase  is  for  civilian  pay  raise,  Inflation,  and  additional  program  efforts  on  the  programs  such  as, 

C-17 ,  C5B,  HH-60D,  Tanker  Transport  Bomber  (TTB)  Trainer,  Next  Seneratlon  Trainer  (NGT) ,  Precision  Location  Strike  System 
(PLSS). 

(4)  (u)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

10.  (U)  PROJECT  OVER  $10  MILLION  IN  FT  1984: 

A.  (0)  Electronic  Syatema  Division:  ESD  plans  and  manages  the  acquisition  and  related  engineering  development  of 
command,  control  and  communications,  and  Intelligence  electronic  systems,  subsystems,  and  equipment;  plans  and  conducts 
research  and  exploratory  and  advanced  development  programs  In  areas  of  information  sciences.  Intelligence  for  command, 
control  and  communications;  accomplishes  assigned  engineering  development;  exploits  exploratory  and  advanced  development 
products.  Including  foreign  technology;  manages  the  operations  of  the  Electromagnetic  Compatibility  Analysis  Center;  and 
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manages  assigned  Foreign  Military  Sales  (FMS)  programs.  ESD  has  responsibility  for  approximately  25  Program  Offices  and 
major  programs  such  as  Traffic  Control  Approach  and  Landing  System,  Airborne  Warning  and  Control  System  (AWACS),  Over  the 
Horizon  Radars,  Advanced  Airborne  Command  Post,  and  Joint  Tactical  Information  Distribution  System  (JTIDS).  ESD  operates 
Hanscom  AFB,  MA  and  Is  responsible  for  all  support,  operational,  and  maintenance  requirements  at  this  major  facility. 

B.  (U)  Program  Accomplishments  and  Future  Ef.orts: 

(1)  (U)  FY  1982  and  Prior  Accomplishments:  Not  applicable.  This  la  a  continuing  program. 

(2)  (U)  FY  1983  Program:  This  Is  an  ln-house  effort  by  the  organization  cited  above  which  supports  many  program 
elements  and  projects  In  the  Research,  Development,  Test  and  Evaluation  community,  and  associated  procurement  programs. 

(3)  (U)  FY  1984  Planned  Program:  This  la  a  level  of  effort  program,  the  main  cost  of  which  (662)  Is  for  pay  of 
civilian  personnel.  Program  includes  an  Increase  to  continue  a  major  steam  line  repair/replacement  project,  fund  the 

l  Oct  82  civilian  pay  raise,  and  compensate  for  Inflation. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

11.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

A.  (U)  Aerospace  Medical  Division:  AMD  plans,  performs,  and  manages  the  Air  Force  Systems  Command  (AFSC)  explora¬ 
tory,  advanced,  and  engineering  development  programs  to  provide  biomedical  support  for  aerospace  systems;  advance  aero¬ 
space  biotechnology;  determine  the  personnel  hazards  of  aerospace  environments  and  establish  the  associated  human  toler¬ 
ances;  extend  human  capabilities  and  enhance  Integration  of  man  In  weapon  systems;  provide  biomedical  support  for  person¬ 
nel  subsystems;  Improve  Air  Force  health  services;  and  provide  technical  and/or  management  assistance  In  these  areas  to 
support  studies,  analyses,  development  planning,  acquisition,  test,  evaluation,  modification  and/or  operation  of  aerospace 
systems  and  related  equipment.  AMD's  6570th  Air  Base  Group  operates  and  maintains  Brooks  AFB,  TX,  and  provides  support 

to  varloua  AMD  organisations  such  aa  the  Air  Force  School  of  AeroBpaco  Medicine  and  Wllford  Hall  USAF  Medical  Center. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 

(1)  (U)  FY  1982  and  Prior  Accomplishments  Not  applicable. 

(2)  (U)  FY  1983  Program:  This  Is  an  ln-house  effort  by  the  organization  cited  above  which  supports  many  prograa 

elements  and  projects  In  the  Research,  Development,  Test  and  Evaluation  community,  and  associated  procurement  programs. 

(3)  (U)  FY  1984  Planned  Program;  This  1*  a  level  of  effort  program,  the  main  cost  of  which  is  for  pay  of  per¬ 

sonnel  and  the  purchase  of  base  civil  engineering  services  and  utilities  from  the  San  Antonio  Real  Property  Maintenance 
Agency  (SARPMA)  Industrial  fund.  Increase  Is  for  civilian  pay  raise.  Inflation,  and  SARPMA  rate  increases. 
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(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

12.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

A.  (U)  Space  Division:  SD  plans,  programs,  and  manages  system  programs  to  acquire  space  and  missile  systems,  Aero¬ 
space  Cround  Equipment  and  related  hardware.  Provides  for  the  activation  and  alteration  of  ground  launch  facilities;  per¬ 
forms  the  functions  of  launch,  on  orbit  tracking,  data  acquisition,  and  command  and  control  of  Department  of  Defense  (DOD) 
satellites.  Conducts  and  manages  standardization,  environmental  engineering,  systems  safety  engineering,  elec tomagne tic 
compatibility,  personnel  subsystems,  reliability  and  maintainability,  configuration  management,  survivability  and  vulnera¬ 
bility  systems  engineering  and  value  engineering  programs.  Prepares  and  coordinates  program  management  plans  with  other 
elements  of  Air  Force  Systems  Command,  United  States  Air  Force,  DOD  agencies,  military  departments  and  government  agencies 
Participates  In  research  and  development,  procurement  and  production  programs  established  with  the  North  Atlantic  Treaty 
Organization.  Manages  all  phases  of  material,  transportation,  supplies,  maintenance,  and  propellants  in  support  of  all 

SD  programs  and  projects,  including  Space  Boosters,  and  Space  Transportation  Program,  Defense  Dissemination  Program,  and 
the  Satellite  Data  Systems.  SD  has  project  office  responsibility  for  the  Clobal  Positioning  Satellite  Joint  Program. 
Provides  assistance  to  the  Aerospace  Medical  Division  to  ensure  that  medical  research  and  support  requirements  are  deter¬ 
mined  concurrently  with  system  development.  SD  operates  Loa  Angeles  AFS,  CA  and  Ft  MacArthur,  CA  and  is  responsible 
for  all  support,  operational,  and  maintenance  requirements  at  these  facilities. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 

(1)  (U)  FY  1982  and  Prior  Accomplishments:  Not  applicable.  This  is  a  continuing  program. 

(2)  (U)  FY  1983  Program:  This  is  an  in-house  effort  by  the  Space  Division  which  supports  many  program  elements 
and  projects  in  the  Research,  Development,  Test  and  Evaluation  community,  and  associated  procurement  programs. 

(3)  (U)  FY  1984  Plannod  Program:  Thia  li  a  continuing  program,  the  main  coat  of  which  (58Z)  is  for  pay  of  civi¬ 
lian  personnel.  FY  1983/ FY  1984  program  effort  Increases  are  due  to  the  Space  Transportation  System  (STS),  Space  Defense 
System  (SDS),  the  operation  and  maintenance  of  Ft  MacArthur  effective  1  Oct  82,  and  the  special  secretary  pay  scale  which 
became  effective  21  Mar  82. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

13.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

A.  (U)  Armament  Division:  This  Program  Element  provides  the  funding  to  support  the  Armament  Division's  Deputy 
Commander  for  Development  and  Acquisition  (AD/CZ).  The  AD/CZ  organization  includes  the  Armament  Division's  System  Program 
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Offices  and  related  technical  and  management  support  organizations  that  plan  and  conduct  programs  for  the  development, 
acquisition,  teat  and  evaluation  of  air  armament  systems.  This  includes  air-launched  missiles,  guided  and  ungulded 
nonnuclear  munitions,  direct  fire  weapons,  ammunition,  chemlcal/blologlcal  varfare  systems,  and  armament  suspension 
equipment.  Also  Included  are  programs  for  Air  force  Installation  survivability  and  point  defense  systems,  aerial  targets, 
operational  test  and  training  range  Instrumentation  and  threat  simulators.  The  AD/CZ  also  provides  CONUS  liaison  for 
the  RAPIER  missile  program;  maintains  the  AF  nonnuclear  stores  data  bank;  manages  the  AF  Nonnuclear  Evaluation  Program; 
manages  Che  Advanced  Medium  Range  Alr-to-Alr  Missile  (AMRAAM)  program  and  many  other  surface  attack  and  antiarmor  weapons 
programs.  The  Armament  Division's  Headquarters  Management  functions  are  funded  in  PE  65898  and  Its  Base  Operating  Support 
and  teat  activities  are  funded  in  PE  65807. 

B.  (U)  Program  Accomplishments  and  Future  Programs: 

(1)  (U)  FY  1982  and  Prior  Accomplishments:  Not  applicable.  This  Is  a  continuing  program. 

(2)  (U)  FT  1983  Program:  This  la  a  continuing  in-house  effort  by  the  organization  cited  above  which  supports 
many  program  elements  and  projects  in  the  Research,  Development,  Test  and  Evaluation  community,  and  associated  procurement 
programs. 

(3)  (U)  FY  1984  Planned  Program:  This  Is  continuing  program,  the  main  cost  of  which  (89Z)  Is  for  pay  of  civi¬ 
lian  personnel.  Increase  is  for  civilian  pay  raise.  Inflation  and  additional  program  efforts  for  air  base  survivability. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 
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1.  (U) 

RESOURCES  (PROJECT  LISTING): 

($  In  thousands) 

Project 

FY  1982 

FY  1983 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

370,217 

353,806 

2109 

Arnold  Engineering  &  Dev  Cen 

118,923 

125,571 

2110 

Western  Space  and  Missile  Cen 

2,900 

0 

2111 

Armament  Division 

106,585 

101,342 

2112 

Air  Force  Flight  Test  Center 

88,534 

84,621 

2114 

4950th  Test  Wing 

53,275 

42,272 

Title:  Test  and  Evaluation  Support _ 

Budget  Activity:  #6  -  Defense-wide  Mission  Support 


FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

391,035 

407,937 

Continuing 

Not  Applicable 

133,817 

141,788 

Continuing 

Not  Applicable 

0 

0 

0 

Not  Applicable 

109,605 

110,918 

Continuing 

Not  Applicable 

103,448 

107,716 

Continuing 

Not  Applicable 

44,165 

47,515 

Continuing 

Not  Applicable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  This  program  provides  resources  for  operating  the  above  Air  Force 

Systems  Command  teat  activities  which  are  part  of  the  Department  of  Defense  Major  Range  and  Test  Facility  Base  (MRTFB). 
Operation  of  the  activities  Includes  both  technical  and  base  support  functions.  These  activities  provide  test  and  evalua¬ 
tion  support  to  the  Air  Force,  other  Services,  government  agencies,  and  commercial  companies.  Many  capabilities  possessed 
by  the  test  activities  are  unique  and  cannot  be  found  elsewhere. 


3.  (")  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  Thousands) 


RDT&E  360,773  354,273  383,229  Continuing  Not  Applicable 

FY  82  delta  is  due  to  two  separate  reprogramming  actions  to  pay  fact-of-llfe  programmatic  cost  increases  (adds  $3,999) 
and  the  FY  82  civilian  pay  ralae  (adds  $5,445);  FY  83  delta  represents  a  nonprogrammatlc  accounting  offset  adjustment 
(subtracts  $467).  An  additional  $6,278  will  be  reprogrammed  Into  this  program  element  during  FY  83  to  fund  the  1  Oct  82 
civilian  pay  raise,  the  pay  cap  Increase  and  the  increased  cost  of  civilian  health  care  and  medicare  benefits;  FY  84  delta 
represents  the  1  Oct  82  civilian  pay  raise  (adds  $5,210),  the  Increased  cost  of  the  new  civilian  health  care  and  medicare 
benefits  (adds  $2,001)  and  various  other  programmatic  cost  Increases  (adds  $595). 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  thousands)  -  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  The  test  activities  provide  test  and  evaluation  support  to  Air  Force  programs  and  those  of 
other  Services  and  Government  agencies.  Examples  include  the  Air  Launched  Cruise  Missile,  F-15,  F-16,  MX,  Inertial 
Upper  Stage  and  National  Aeronautics  and  Space  Administration  Space  Shuttle.  Additional  related  activities  are  covered 
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under  each  project. 

6.  (U)  WORK  PERFORMED  BY:  Centers  of  Interest  are:  AEOC,  Arnold  APS,  TN;  AD,  Eglln  AFB ,  PL;  AFFTC,  Edwards  AFB,  CA; 
and  the  4950th  Test  Wing,  Wright  Patterson  AFB,  OH.  Major  contractors  performing  work  at  each  center,  shown  In  parenthe¬ 
ses  Include:  Arnold  Research  Organization,  Inc.,  PAN  AM  World  Services  and  Calspan  Field  Services,  Inc.  (AEDC);  VITRO 
Services  and  RCA  Missile  and  Service  Division  (AD);  Dynalectron  Corp  (6585  Test  Group);  and  Kentron  International  (AFFTC). 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  None 


8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 


(U)  Project:  (2109  -  Arnold  Engineering  Development  Center  (AEDC) 


A.  (U)  Project  Description:  AEDC  provides  ground  environment  test  support  for  Air  Force  aeronautical,  missile  and 
space  programs  such  as  Mlnuteman,  M-X,  F-15,  B-1B,  Air  Launched  Cruise  Missile,  Antisatellite  Missile,  Advanced  Strategic 
Air  Launched  Missile  and  Advanced  Ballistic  Reentry  Systems,  as  well  as  other  Service,  government  agency  and  industry 
programs.  The  center  has  three  facility  complexes  encompassing  wind  tunnels,  altitude  rocket  cells,  aeroballlntlc  ranges, 
altitude  engine  test  cells,  space  chambers  and  required  support  and  administrative  facilities.  The  test  facility  com¬ 
plexes  are:  Von  Karman  Cas  Dynamic  Facility  which  performs  aerodynamic  testing  of  scale  model  aircraft,  missile  and 
space  syscems  from  Mach  i.S  to  10,  testing  of  large  and  full-scale  satellites,  sensors  and  space  vehicles  In  a  simulated 
space  environment  and  tests  of  projectiles  (both  high  performance  and  conventional  guns)  at  various  altitudes  and  reentry 
conditions;  Engine  Test  Facility  which  provides  altitude  environmental  testing  for  aircraft,  missile  and  spacecraft  pro¬ 
pulsion  systems  Including  turbojets,  turbofans,  snd  both  liquid  and  solid  propellant  rockets;  and  Propulsion  Wind  Tunnel 
Facility  which  provides  testing  of  large-scale  models,  and  in  some  cases,  full  scale  engine  Inlet  combinations,  missiles 
and  space  boosters  together  with  their  propulsion  systems  at  Mach  numbers  from  0.5  to  4.5.  This  National  Test  Center  Is 
used  to  evaluate  aerospace  systems,  hardware,  concepts  and  prototypes  In  simulation  of  operational  environments  to  assist 
project  directors  In  effective  development  and  acquisition  of  their  systems.  These  test  complexes  are  used  to  assist  In 
obtaining  an  optimal  design,  evaluation  and  certification  of  performance  and  acceptance  of  hardware  by  providing  accurate 
data  at  minimum  coat.  The  Center  also  supports  programs  of  the  National  Aeronautics  and  Space  Administration  such  as 
Space  Shuttle,  the  Army  Ballistic  Missile  and  the  Navy,  as  well  as  technology  support  to  the  Department  of  Energy.  The 
Center's  facilities  are  national  assets  that  provide  unique  test  capabilities  not  available  elsewhere, 

8.  (U)  Program  Accomplishments  and  Future  Efforts: 

(l)  (U)  FT  1982  Accomplishments:  AEDC  has  provided  vital  environmental  test  support  to  most  of  the  natlonsl 
aerospace  system  development  programs  such  as  the  F-15,  F-16,  B-1B,  A-10,  F100/F110  (formerly  the  F101  DFE)  Engine  Model 
Derivative  Program  (EMDP),  F-lll,  Mlnuteman,  Inertial  Upper  Stage  (IUS),  Titan,  Air  Launched  Cruise  Missile  (ALCM), 
Advanced  Strategic  Air  Launched  Missile  (ASALM),  Advanced  Medium  Range  Alr-to-Alr  Missile  (AMRAAM)  and  MX  missile. 

Major  direct  support  for  environmental  testing  was  provided  for  advanced  surveillance  devices,  aerospace  propulsion  and 
flight  dynamics,  and  munitions  development.  Support  was  provided  to  the  Air  Force  Logistics  Command  (AFLC),  Army,  Navy, 
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and  National  Aeronautics  and  Space  Administration  (NASA).  The  MX  Stage  II  Rocket  Motor  was  successfully  tested  and 
performance  verified  at  altitude  conditions.  The  contract  with  the  Tennessee  Valley  Authority  (TVA)  was  re-negotlated 
to  establish  more  government  flexibility  and  control  over  demand  charge  and  electric  charge  rates.  AEDC  Initiated  the 
true  test  center  concept  approach  to  testing.  This  concept  permits  more  government  Involvement  In  test  planning,  conduct 
data  acquisition  and  analysis.  Construction  of  the  Aeropropulslon  System  Test  Facility  (ASTF)  la  proceeding  toward  an 
Initial  Operational  Capability  (IOC)  In  FY  198S. 

(2)  (U)  FY  1983  Program:  Major  direct  support  for  environmental  testing  Is  being  provided  for  the  AMRAAM,  MX, 

ABRES,  ASALM,  ASAT,  B-lB  and  IOS.  Support  will  be  provided  to  the  Air  Force  Flight  Dynamics  Lab  (AFFDL),  Air  Force 
Rocket  Propulsion  Lab  ( AFRPL)  and  Armament  Division  (AD).  Support  will  continue  to  AFLC,  Army,  Navy,  NASA,  and  Industry. 
Engine  testing  will  continue  to  dominate  the  center's  workload  which  Includes:  Trident  II  missile  motor,  J85,  KC-135 
Reenglne  and  Japan  XF-3  Engine  tests.  Several  FY  1982  programs  will  be  continued  such  as  the  FI 00  and  F101  Component 
Improvement  Program  and  F101  Derivative  Fighter  Engine  (F110)  development  respectively.  In  order  to  provide  the  best 
possible  test  data  at  minimum  cost  AEDC  will  continue  developing  technology  and  Instrumentation  to  Improve  and  modernize 
Its  existing  ground  test  capabilities.  Inflation  to  contracts,  contractor  personnel  benefits,  and  utilities  will  cause 
Increases  in  funding  over  FY  1982  levels. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT6E  Request:  The  center  will  continue  to  be  a  prime  con¬ 
tributor  to  the  successful  development  of  DOD  and  NASA  aeronautical,  missile. and  space  systems  such  as  advanced  ballistic 
re-entry  systems.  Wide-area  Anti-armor  Munition,  Space  Shuttle,  MX,  F-16,  Next  Generation  Trainer,  and  aircraft  store 
separation  testing.  Aerodynamic  testing  programs  will  be  conducted  for  the  Foreign  Technology  Division.  Additionally, 

AEDC  will  provide  support  for  other  Services,  such  as  the  Navy,  Army,  and  commercial  Industries.  Construction  of  the 
$575M  ASTF  will  be  completed  and  verification/checkout  started.  Funds  requested  for  the  FY  1984  period  will  allow  AEDC 

to  meet  the  above  objectives  by  meeting  the  operating  costs  associated  with  user  needs.  These  costs  cover  the  operation 
and  maintenance  needs  of  this  RDT&E  activity.  Included  under  this  blanket  are  civilian  pay,  travel,  transportation, 
rents,  communications,  utilities,  contractual  services,  supplies  and  equipment  and  upkeep  of  existing  facilities  to 
provide  competent  and  credible  testing. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  Applicable. 

9.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(0)  Project:  (2111  -  Armament  Division) 

A.  (U)  Project  Description!  AD  Is  the  host  organisation  at  Eglin  APB,  FL  and  la  the  prime  USAP  organization  charged 
with  nonnuclear  armament  development.  Eglin  AFB,  located  in  northwest  Florida,  is  the  largest  Air  Force  Base  in  the  free 
world  encompassing  734  square  miles  of  land  and  86,300  square  miles  of  water  teat  ranges  extending  almost  400  miles  south 
Into  the  Gulf  of  Mexico.  Beginning  in  FY  83,  the  6383th  Test  Group,  Holloman  AFB,  NM,  was  removed  from  this  Program 
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Element  and  consolidated  in  Prograa  Element  65708F  to  provide  better  aanageaent  visibility  of  Its  activities.  AD  accom¬ 
plishes  technology  research,  engineering  development,  test,  evaluation,  and  Initial  acquisition  of  USAF  nonnuclear 
munitions;  is  the  USAF  focal  point  for  munitions  Integration  In  aeronautical  systems;  conducts  and  supports  USAF  weapons 
effectiveness  testing,  electromagnetic  warfare  testing,  electronics  surveillance  and  control  testing,  and  aeronautical 
systems  testing.  AD  conducts  more  than  400  test  projects  per  year.  As  examples,  AD  conducted  tests  of  the  Advanced 
Medium  Range  Alr-to-Alr  Missile  (AMRAAM),  developed  a  new,  lnexpenalve  high  explosive  made  from  fertilizer  compounds, 
was  responsible  for  environmental  test  of  entire  aircraft  In  the  McKinley  Climatic  Laboratory,  and  manages  the  Wide 
Area  Anti-Armor  Munition  (WAAM)  program  which  Is  developing  munitions  such  as  the  WASP  missile  snd  the  Combined  Effects 
Munition  (CEM).  To  accomplish  its  mission,  AD  utilizes  over  50  instrumented  test  areas,  sites,  and  ranges,  and  operates 
40  aircraft  of  seven  different  types.  The  ranges  are  divided  Into  four  categories:  Armament  Systems  Test  Environment 
(ASTE),  Electromagnetic  Test  Environment  (EMTE),  Multipurpose  Resources  (MPRs),  and  the  Water  Test  Areas  (WTAs).  The 
aircraft  types  used  Include  F-4,  F-15,  F-16,  F-lll,  A-10,  T-38,  and  UH-1N.  The  test  and  evaluation  effort  and  base 
operational  support  requirements  are  funded  under  this  Program  Element.  The  Acquisition  and  AD  Staffs  are  funded  under 
Program  Element  65806F. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FT  82  Accomplishments:  Armament  Division  funding  was  used  for  the  following  purposes:  operate,  main¬ 
tain,  and  upgrade  the  highly  Instrumented  test  range  complex  at  Eglln  AFB;  conduct  and  support  testing  In  the  areas  of 
nonnuclear  munitions,  electromagnetic  warfare,  and  missiles  and  munltlons/aetonautical  system  Integration;  support  USAF, 
OSD,  and  other  government  agencies  In  test  programs;  provide  administrative,  logistical  and  technical  support  to  approxi¬ 
mately  10,000  assigned  tenant  personnel.  Major  programs  which  were  supported  Include:  Advanced  Medium  Range  Alr-to-Alr 
Missile  (AMRAAM),  Low  Level  Laser  Culded  Bomb  (LLLGB),  Wide  Area  Anti-armor  Munition  (WAAM),  IR  Maverick,  Seeker  Evalua¬ 
tion  and  Test  System  (SETS)  and  PAVE  MOVER.  Additionally,  the  Armament  Division  funded  the  operation,  maintenance  and 
upgrade  of  the  Central  Inertial  Guidance  Test  Facility  (CIGTF),  High  Speed  Test  Track,  and  Radar  Target  Scatter(RATSCAT) 
Facility  at  the  6585th  Test  Group,  llolloman  AFB,  NM. 

(2)  (U)  FT  83  Program;  Armament  Division  funding  will  continue:  operation,  maintenance,  and  modernization 
efforts  at  the  Eglln  test  complex;  the  nonnuclear  munition  and  electromagnetic  warfare  development,  test  and  evalua¬ 
tion  mission;  and  support  of  tenant  organizations.  Major  programs  which  will  be  supported  Include:  Airborne  Seeker 
Test  System  (ASETS),  AMRAAM,  LLLGB,  FLYCATCHER,  WASP  anti-armor  missile,  and  GPS-based  Target  Acquisition  and  Control 
System  (CTACS).  Beginning  In  FT  83,  support  of  all  6585th  Test  Group  activities  previously  funded  In  this  Program 
Element  were  transferred  to  Program  Element  65807F. 

(3)  (U)  FT  84  Planned  Program  and  Basis  for  FT  84  RDT&E  Request:  Many  of  the  prior  year  programs  supported 
will  continue.  These  will  Include:  F~t5  SEEK  EAGLE,  AMRAAM,  LANTIRN,  and  KELLFIRE  Missile.  Hew  programs  to  be  supported 
will  Include:  Conventional  Standoff  Weapon,  B-l  Munition  Timer,  AN/ALQ-172  Countermeasure  Set,  and  RF-5E  PEACE  STRIKE 
III.  Funda  requested  for  the  FY  1984  period  will  allow  AS  to  meet  the  above  support  objectives  by  meeting  the  operating 
coats  associated  with  user  needs.  These  costs  cover  the  operation  and  maintenance  needs  of  this  RDT&E  facility.  Cost 
Includes  civilian  pay,  travel,  transportation,  rents,  communications,  utilities,  contractor  services,  supplies  and 
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equipment  and  up-keep  of  existing  facilities  to  provide  competent  and  credible  testing  of  weapon  systems  under  develop¬ 
ment. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  applicable. 

10.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  (2112  -  Air  Force  Flight  Test  Center). 

A.  (U)  Project  Description:  The  AFFTC  conducts  and  supports  tests  of  aircraft  and  aircraft  systems,  aerospace 
research  vehicles,  remotely  piloted  vehicles,  cruise  missiles  and  parachute  dellvery/recovery  systems.  Major  weapon 
systems  undergoing  testing  at  Edwards  AFB ,  CA  Include  the  A-10,  F-15,  B-l,  and  Air  Launched  Cruise  Missile.  The  6514th 
Test  Squadron  at  11111  AFB,  UT,  conducts  tests  of  remotely  piloted  vehicle  systems  and  the  Ground  Launched  Cruise  Missiles 
using  the  Utah  Test  and  Training  Range  to  evaluate  research,  tactical  and  reconnaissance  drone  systems  for  military 
applications.  Air  Force  parachute  testing  Is  the  responsibility  of  the  6510th  Test  Wing.  The  APPTC  also  operates  the 
United  States  Air  Force  Test  Pilot  School  which  annually  trains  50  Department  of  Defense,  allied  and  contractor  test 
pilots  and  flight  test  engineers. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 


(1)  (U)  FY  1982  Accomplishments:  Testing  continued  on  the  A-10,  F-15,  F-16,  B-1A,  and  B-52  programs.  The 
derivative  fighter  comparative  evaluation  began  In  FY  1982.  The  F-16  Advanced  Fighter  Technology  Integration  Program 
also  started  and  will  continue  Into  FY  83.  The  RC-135  Reenglne  program  and  F-5C  program  testing  also  began.  Ground 
Launched  Cruise  Missile  testing  Is  ongoing.  The  B-52  Improvements  and  AI.CM  testing  continued.  Various  technology  base 
programs  are  being  tested  Including  such  programs  as  the  F-15  Integrated  Flight  Fire  Control  System.  Space  Shuttle 
operations  are  being  conducted  by  NASA  with  Air  Force  participation.  Preparation  for  testing  of  the  B-IB,  and  Low  Alti¬ 
tude  Navigation  and  Targeting  Infrared  System  for  Night  (LANTIRN)  programs  are  ongoing. 

(2)  (U)  FY  1983  Program:  The  B-IB  will  be  tested.  Various  A-10,  F-15,  F-16  and  cruise  missile  programs  will 
continue  throughout  FY  83.  Derivative  fighter  comparltlve  evaluation  continues  and  the  F-16  Multi-Stage  Improvement 
Program  testing  will  begin.  The  ASAT  and  LANTIRN  program  begin  testing  In  FY  83.  Various  cruise  missile  test  programs 
will  continue  throughout  FY  83.  Edwards  AFB  will  continue  to  be  Involved  In  the  Space  Shuttle  program  both  as  the  prime 
landing  site  and  then  as  the  back  up  landing  site.  Preparation  for  flight  testing  of  the  UH-60,  and  NCT  will  be  ongoing. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT6E  Request:  FY  1984  Is  the  beginning  of  a  surge  period 
in  flight  testing.  The  B-IB,  A-10,  F-16,  cruise  missile  ASAT,  F-16  XL,  LANTIRN  and  F-5G  Programs  will  continue  through 

FY  1984,  In  addition,  flight  testing  of  the  UH-60,  T-46  and  medium  range  alr-to-surface  missile  will  begin.  Space 
Shuttle  support  will  continue.  Funds  requested  are  required  to  provide  the  operations  and  maintenance  of  the  AFFTC  to 
meet  the  support  requirements  of  the  above  programs.  These  costs  include  civilian  pay,  travel,  transportation,  rents. 
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communications,  utilities,  contractor  services,  supplies  and  equipment  and  up-keep  of  existing  facilities  to  provide  the 
Industrial  funded  test  base  required  for  competent  and  credible  test  and  evaluation. 

(A)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Mot  Applicable. 

11.  (0)  PROJECT  OVER  $10  MILLION  IM  FY  198A : 

(0)  Project:  (21 1A  -  4950th  Teat  Wing). 

A.  (U)  Project  PescrlrLlon:  The  4950th  Test  Wing,  Aeronautical  Systems  Division,  Wrlght-Patterson  APB  OH,  performs 
flight  tests  of  aircraft  and  airborne  systems,  supports  apace  vehicle  tracking  for  the  Space  Division  and  other  DOD  and 
National  Aeronautics  and  Space  Administration  agencies,  and  operates  the  Air  Force  Systems  Command's  (AFSC)  major  Class 
II  aircraft  modification  facility.  Flight  tests  have  varied  from  evaluations  of  an  airborne  sidefiring  cannon  to  In¬ 
vestigation  of  state-of-the-art  airborne  laser  systems  and  night  attack  sensors.  The  Wing  has  the  capability  to  conduct 
full-scale  engineering  evaluations,  airborne  Instrumentation  and  data  reduction.  Class  II  aircraft  modification  and 
extensive  technical  photo  documentation.  Staging  odt  of  25  overseas  bases,  the  Advanced  Range  Instrumentation  Aircraft 
(ARIA)  fleet  of  seven  aircraft  provide  telemetry  support  for  the  NASA  and  DOD  missile  launches  out  of  Cape  Canaveral, 

FL,  and  Vandenberg  AFB,  CA.  The  Deputy  Commander  for  Aircraft  Modification  accomplishes  mechanical  and  electronic 
modifications  to  AFSC  teat  aircraft  to  support  flight  test  programs.  Fabrication  support  is  also  provided  to  the  Air 
Force  Wright  Aeronautical  Laboratories.  The  Wing  possesses  functional  managerial  responsibility  for  Class  II  Aircraft 
Modification  policy  throughout  AFSC. 

n.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  <U)  r  Y  1982  Accomplishments:  Flight  test  accomplishments  Include  Airborne  Laser  Laboratory  (which  Is  a 
continuing  C-135  program  thru  FY  87),  Tactical  Blstatic  Radar  (a  joint  C-130/C-135  test  program),  Crosseye  ECU  (a  C-135 
test  bed  warning  radar  system  for  SAC  B-52's),  SABRE  CROSS  (contractor-funded  T-39  test  bed  advanced  radar  proposed  for 
the  P-16  and  B-l),  Llttle/Blg  Crow  (a  joint  T-39/C-135  test  bed  aircraft  modified  to  support  the  Army  Patriot  program  - 
electronic  Jamming  capability),  and  MERLA  (which  Is  a  C-135  test  bed  aircraft  supporting  a  classified  SAC  program). 

Twenty  projects  received  Class  II  modifications  In  FY  82.  Big  Crow  (C-135)  deployed  to  Europe  to  support  two  NATO  exer¬ 
cises.  ARIA  support  of  DOD  and  NASA  mlsstle/space  vehicle  launch  telemetry  and  Air  Launched  Cruise  Missile  programs 
continued.  Two  of  the  ARIA  EC-135s  were  reenglned  using  JT-3D  engines  from  the  Boeing  707-100  series  AFLC  engine  donor 
program.  As  a  result  of  the  DOD  directed  Strategic  Systems  Test  Support  Study,  the  ARIA  Phased  Array  Telemetry  Antenna 
System  (APATS)  was  terminated.  The  4950th  Test  Wing  obtained  a  Computer  Aided  Design  (CAD)  capability.  Work  continues 
on  Incorporating  a  Computer  Aided  Manufac tur lng  (CAM)  capability. 

(2)  (U)  FY  1983  Program:  Flight  test  programs  to  be  supported  include  SABRE  CROSS,  Infrared  Properties/ 

Aerospace  Radio  Propagation  (which  are  two  continuing  Air  Force  Geophysics  Laboratory  projects  on  dedicated  C-135  air¬ 
craft),  Airborne  Laser  Laboratory,  Aircraft  Navigation  System  Verification  (which  .are  C-141/C-130  compatible  palletized 
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ayateas  used  to  check  out  navigation  systeaa  at  Hollonan  AFB,  MM) ,  NAVSTAR  and  ALCM.  Also  ARIA  will  continue  to  support 
teleaetry  tracking  coverage  requlreaents  of  various  Aray,  Navy,  Air  Force,  and  NASA  projects  to  Include  both  tactlcsl 
and  strategic  testing.  Work  will  accelerate  on  the  Wing's  CAD/CAM  prograa.  Wing  operatlon/aalntenance  crews  will  conti¬ 
nue  proficiency  training  on  the  C-18A  aircraft.  Increased  C-18A  training  flights  will  exercise  the  logistics  support- 
ability  of  the  aircraft  systea.  Extensive  aircraft  aodlflcatlon  continues  on  the  EC-18B/ARIA  conversion.  Eaphasls  will 
be  placed  on  the  special  procedures  used  for  certain  aaall  teat  prograas  which  will  expedite  the  Class  II  aircraft  aodlfl¬ 
catlon  procedure  for  these  selected  prograas. 

(3)  (U)  FY  1984  Planned  Prograa  and  Baals  for  FT  1984  RDT4E  Request t  Maintain  efforts  on  continuing  flight 
teat  and  ARIA  support  of  DOD  and  NASA  prograas.  Continue  RTO  and  PTO  support  for  specified,  future  DOD  flight  test  pro¬ 
graas.  Use  of  Integrated  CAD/CAM  systea  to  conduct  engineering  design  and  fabrication  of  Class  II  aircraft  aodlflcatlon 
Is  anticipated.  With  the  prograamed  Increase  In  the  4950th  Teat  Wing  aanpower,  less  Class  II  aircraft  aodlf lcatlon  pro¬ 
jects  will  be  contracted  for  engineering  design,  aanufacturlng ,  and  Installation.  Prototype  EC-18B/ARIA  conversion  will 
be  accoapllshed  and  flight  testing  started.  Two  aore  EC-18B/ARIA  conversions  will  be  underway.  The  ARIA  fleet  will 
eventually  consist  of  six  EC-18B  and  two  EC-135E  (JT-3D  reenglned  EC-135  A-Hodel  ARIA).  The  Wing  will  start  MX  and 
TRIDENT  strategic  testing  support  in  Broad  Ocean  Areas  In  the  Paclfip  and  Atlantic  areas. 

(4)  (U)  Prograa  to  Completion:  This  Is  a  continuing  prograa. 

C.  (U)  Major  Milestones:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  I6S808F  Title:  Advanced  Systema  Engineering/Planning 

DOD  Mission  Area:  i 440,  Technical  Integratlon/Sfudles  i  Analyses  Budget  Activity:  #6.  Defense-wide  Mission  Support 

1.  (U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Total 


Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

4,981 

3,500 

2,386 

6,098 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Force  conducts  development  planning  (mission  area 
planning,  systems  architecture,  and  ayacema  planning)  to  convert  operational  requirements  Into  effective  weapon  systems. 
This  Program  provides  technical  support  for  the  development  planning  function  at  the  Electronic  Systems  Division  and  the 
Space  Division.  This  Includes  the  definition  of  technology  needs,  and  architecture  required  to  meet  national  objectives 
and  the  Initial  system  definition  necessary  to  satisfy  operational  requirements. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  / 

RDTSE  4,981  5,443  5,894  Continuing  N/A 

Procurement  Not  Applicable 

FY  1983:  Congressional  reduction;  no  rationale  provided. 

FY  1984:  Reduced  advanced  concept  studies. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 

5.  (U)  RELATED  ACTIVITIES: 

The  space  architecture  and  che  command,  control,  communications  and  Intelligence  architecture  activities  supported  by 
this  program  element  provide  the  advanced  development  planners  with  the  time-phased  capabilities  needed.  The  "technology 
needs"  Identified  and  published  in  the  Technology  Planning  Guide  provide  guidance  to  the  basic  research  and  exploratory 
development  planners  and  the  associated  6.1  and  6.2  program  elements. 

6.  (U)  WORK  PERFORMED  BY:  The  primary  technical  support  for  this  program  Is  provided  by  the  Aerospace  Corporation. 

El  Segundo,  CA,  and  the  MITRE  Corporation,  Bedford,  MA.  The  Aerospace  and  MITRE  Corporations  have  been  designated 
Federal  Contract  Research  Centers  (FCRCs)  and,  as  Ruch,  may  have  access  to  contractor  proprietary  data  and  to  sensitive 
Air  Force  procurement  Information.  This  capability  allows  these  contractors  to  provide  unique  and  necessary  support  to 
the  Air  Force  development  planning  function. 
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Program  Element:  > 6S808F  Title:  Advanced  Systems  Knftlneerlng/Plannlng 

DOB  Mission  Areal  1440,  Technical  Integratlon/Studlea  &  Analyses  Budget  Activity:  <6,  Defense-wide  Mission  Support 

7.  (U)  ADVANCED  SYSTEMS  ENCINEEKINC/PLANNINC  (Single  Project  Less  Than  $10  Million  In  FY84) 

A.  (tl)  Project  Description:  This  program  provides  technical  support  for  the  development  planning  function  at  the 
Electronic  Systems  Division  and  the  Space  Division.  The  effort  Includes  the  Identification  of  new  concepts  and  tech¬ 
nology  for  future  systems;  the  architectural  plans  for  future  strategic  and  tactical  systems;  the  Identification  of 
conceptual  capabilities;  and  the  initial  program  planning  for  systems  acquisition  programs  required  to  satisfy  opera¬ 
tional  needs.  The  overall  objective  Is  to  provide  early  guidance  to  technology  base  programs  through  identification  of 
advanced  capability  concepts  so  that  technology  end  concepts  will  be  available  when  operational  needs  are  Identified. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY82  Accomplishments:  Electronic  Systems  Division  developed  the  communications  portion  of  the  Tactical 
Air  Forces  C-*  Architecture  in  support  of  the  European  Theater;  Initiated  a  contract  to  evaluate  the  applicability  of 
VHSIC  technology  to  future  TAC  systems  requirements;  developed/published  a  Technology  Planning  Culde  which  translates 
future  C^l  system  requirements  Into  technology  planning  guidance  to  Air  Force  Laboratories  and  Centers;  and  published 
several  Interoperability  Requirements  Documents.  Space  Division  completed  and  published  the  Architecture  for  Military 
Space  Systems  (Space  Plan);  developed  a  Satellite  Control  Architecture;  established  a  Space  Station  Requirements  Working 
Group  to  identify  military  requirements  for  a  Space  Station;  and  developed  a  Space  Systems  Survivability  Investment 
Strategy. 

(2)  (U)  FY83  Program:  At  Electronic  Systems  Division  a  contract  will  be  Initiated  to  extend  the  capability  of 
the  existing  Life-Cycle-Cost  estimated  model  for  communications  terminals;  technical  approaches,  configurations,  and 
operations  concepts  for  future  Air  Traffic  Control  (ATC)  systems  will  be  investigated;  and  fighter  operations  alternatives 
planning  will  be  accomplished  to  propose  alternatives  to  satisfy  prioritized  deficiencies  identified  by  HQ  USAFE.  Space 
Division  will  emphasize  efforts  associated  with  Architecture  for  Military  Space  Systems,  Space  Systems  Survivability, 
Advanced  Space  Systems  Applications,  Total  Exploitation  of  Space  Assets  (TESA),  and  Military  Missions  Analysis  of  a 
Modular  Space  Station. 

(3)  (U)  FY84  Planned  Program  and'Bapls  for  FY84  RDTAE  Request:  Electronic  Systems  Division  will  Investigate 
potentially  valuable  new  communications  systems  concepts  such  as  METEOR  BURST,  and  Airborne  Communications  Restoral  Relay; 
evaluate  advanced  concepts  for  future  Air  Traffic  Control  Systems  Including  advanced  navigational  aids,  mobile  tactical 
microwave  landing  systems,  and  integration  of  Air  Traffic  Control  and  Air  Defense  radars;  and  complete  the  USAFE  Fighter 
Operations  Alternatives  effort.  Space  Division  will  continue  to  iterate/update  the  Space  Plan;  support  the  Tactical 
Exploitation  ot  National  Capabilities  (TENCAP),  a  project  established  be  Congress  to  Insure  national  space  systems  are 
used  to  the  best  advantage;  accomplish  sub-system  and  system  evaluation  to  assess  the  operational,  technical,  and  economic 
bases  for  promising  space-based  discriminating  attack  systems;  and  continue  effocts  on  the  TESA  project  to  enhance  the 
exploitation  of  existing  space  syatems. 

(4)  (U)  Program  to  Completion:  This  Is  continuing  program. 
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Tide:  Productivity  Improvement _ 

Budget  Activity: 16  -  Defense-wide  Management  and  Support 


1 .  (0)  RESOURCES  (PROJECT  LISTINC) :  ($  in  thousands) 


Project 

FY  1982 

FY  1983* 

FY  1984 

FY  1985 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROCRAM  ELEMENT 

0 

0 

4,109 

0 

0 

4,109 

ASD  -  Document  System 

0 

0 

0 

0 

0 

AEDC  -  CAD/CAM  System 

0 

0 

2,060 

0 

0 

2,060 

AO  -  TV  Ordnance  Scoring 
System 

0 

0 

245 

0 

0 

245 

AD  -  Word  Processing  System 

0 

0 

162 

0 

0 

162 

ESD  -  Information  Mgt  System 

0 

0 

l',352 

0 

0 

1,352 

HQ  AFSC  -  Admin  Automation 
System 

0 

0 

290 

0 

0 

290 

*  The  Dec  82  FY  83  Continuing  Resolution 

zeroed  out 

the  $2,201  in 

FY  83  funding 

for 

the  AF  RDT&E  Productivity  Improvement 

program.  The  CRA  report  stated  that  the 

effort  could  clearly  be 

deferred  one  year 

in  favor  of  funding 

higher  Air  Force 

priority  programs. 

2.  (U)  BRIEF  DESCRIPTION  0E  ELEMENT  AMD  MISSION  MEED:  ($  in  thousands)  Productivity  Improvement.  This  USAF  RDT&E 
funded  Productivity  Improvement  Program  Element  Is  hut  a  small  portion  (less  than  two  percent  by  dollar  amount)  of  the 
OSD  sponsored  Productivity  Investment  Fund  (PIF)  program.  This  is  a  continuing  OSD-wide  program  to  provide  funds  for 
the  purchase  or  lease  of  productivity  enhancing  equipment  and  facilities.  Candidate  PIF  projects  for  USAF  activities 
funded  by  the  RDT&E  appropriation  are  submitted  by  Headquarters  Air  Force  Systems  Command  (HQ  AFSC)  to  HQ  USAF  for 
extensive  review  and  validation  prior  to  competing  for  PIF  set-aside  funds  within  OSD.  To  be  eligible  for  PIF  money, 
proposals  must:  cost  at  least  one  hundred  thousand  dollars;  produce  sufficient  operation  and  maintenance  and/or  personal 
savings  to  offset  total  investment  costs  (amortize)  four  years  or  less;  and  be  submitted  to  HQ  USAF  by  1  June  to  be 
eligible  for  the  next  FY  PIF  dollars.  Projects  may  be  approved  by  OSD  for  incremental  funding  for  up  to  three  successive 
fiscal  years.  The  five  FY  84  projects  listed  above  were  closely  scrutinized  and  competitively  selected  to  ensure  that 
they  met  all  PIF  program  criteria.  Collectively,  they  will  provide  a  four  year  return-on-lnvestment  (ROI)  of  $20,801 

and  a  life  cycle  ROI  of  $34,957. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 


RDT&P. 


0 


2,201 


2,260 


4,472 


Program  Elements  I65872F 

DOD  Mission  Areal  #471  ~  general  Management  Support 


Title:  Productivity  Improvement _ _ 

Budget  Activity:  #6  -  Defense-wide  Management  and  Support 


FY  82;  No  change. 

FY  83:  The  Dec  82,  FY  83  Continuing  Resolution  zeroed  out  the  $2,201  In  FY  83  funding  for  the  AF  RDT&E  Productivity 
Improvement  Program.  Consequently  the  two  FY  83  projects  must  either  be  deferred  or  funded  from  available  TOA  within 
other  AF  programs. 

FY  84:  Increase  of  $1,838  represents  the  addition  of  four  new  projects  to  the  FY  84  AF  RDT&E  Productivity  Improvement 
program.  Additional  pif  projects  are  added  on  an  annual  basis  after  being  competitively  selected  by  OSD,  however  projects 
may  be  approved  for  incremental  funding  for  up  to  three  consecutive  fiscal  years. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands):  Not  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  AF  RDT&E  Productivity  Improvement  program  provides  all  Air  Force  Systems  Command  (AFSC) 
RDT4E  activities  the  opportunity  to  participate  in  the  OSD  sponsored  Productivity  Investment  Fund  (PIF)  program.  Each 
project  selected  must  produce  sufficient  operating  and  maintenance  and/or  personnel  support  savings  to  offset  total  in¬ 
vestment  costs  in  four  years  or  less.  Thus,  the  AF  RDT&E  Productivity  Improvement  program  supports  equipment  and  facili¬ 
ties  Investments  at  organizations  throughout  AFSC.  Other  RDT&E  operations  and  support  coats  for  these  AFSC  organizations 
are  funded  from  Program  Elements  such  as  PE  65806F,  PE  65807F,  and  PE  65898F. 

6.  (U)  WORK  PERFORMED  BY: 

Major  Contracts:  (D)  No  Contracts  have  been  awarded  under  this  program  pending  FY  84  approved  obllgational 
authority  to  commit  and  obligate  funds.  Each  of  the  five  FY  84  projects  will  require  a  minimum  of  one  procurement 
contract  with  the  possibility  of  associated  installation  and  service/maintenance  contracts. 


Air  Force  Activities:  (U)  The  Arnold  Engineering  and  Development  Center  (AEDC) ,  Arnold  AFS,  TN  la  the 
Implementing  organization  for  the  Computer  Aided  Design/Computer  Aided  Manufacturing  (CAD/CAM)  system.  The  Armament 
Division  (AD),  3246th  Test  Wing/Mission  Scheduling  &  Control  Office  located  at  Eglln  Air  Force  Base,  Florida  Is  the 
responsible  organization  for  the  Television  Ordnance  Scoring  System.  The  3246th  Test  Wing  designed  the  system  and  will 
manage  Its  use.  The  Armament  Division  (AD),  Deputy  for  Contracting  and  Manufac turung  will  plan,  implement  and  manage  the 
requested  word  processing  system.  Electronic  Systems  Dlvlslon/(ESD) ,  Comptroller  (AC),  Hanscom  AFB,  MA,  will  manage  and 
integrate  the  Information  Resource  h.  tagemenC  System  in  order  to  manage  Electronic  Systems  Division's  financial  matters. 
Headquarters  Air  Force  Systems  Command/HQ  AFSC,  Director  of  Administration  (DA),  Andrews  AFB,  Ml),  will  direct  the  acqui¬ 
sition  of  equipment  and  manage  the  system  activities  for  the  automated  centralized  forma  and  publishing  system. 


7.  (U)  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984:  ($  in  thousands) 


A.  (U)  Project :  Computer  Aided  Deslgn/Coraputer  Aided  Manufacturing  (CAD/CAM)  System  for  Arnold  Engineering  and 
Development  Center  (AEDC),  Arnold  AFS,  TN  -  The  system  will  Increase  productivity  in:  Graphical  Art,  Numerical  Control, 
Finite  Element  Modeling,  and  Design/Drafting  Activities.  Over  a  seven  year  period,  the  proposed  system  would  produce  a 
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Program  Element:  I65872F  Title:  Productivity  Improvement _ 

DOD  Mission  Area:  #471  -  Ceneral  Management  Support  Budget  Activity:  16  -  Defense-wide  Management  and  Support 

savings  of  795,212  manhours  and  $10,648  In  salaries.  This  increase  In  productivity  will  help  solve  the  problem  of  loca¬ 
ting  an  adequate  number  of  qualified  personnel  to  fill  current  vacancies.  The  new  system  will  consist  of  three  Central 
Processing  Units,  32  graphic  work  stations,  and  needed  peripherals  such  as  printers/plotters.  Also,  the  system  will 
have  the  capability  to  run  three-dimensional  software.  This  capability  la  not  currently  available  at  At  old  Engineering 
and  Development  Center  (AEDC).  The  workload  has  caused  the  Central  Processing  Unit  now  In  use  to  be  fully  configured  at 
maximum  potential.  The  FY  84  AEDC  CAD/CAM  projects  were  planned  to  complete  Phase  II  of  a  two  year  equipment  purchase 
and  Installation  project.  The  Dec  82  FY  83  continuing  Resolution  seroed  out  FY  83  funding  for  this  project,  therefore 
it  Is  anticipated  that  project  Initiation  will  be  slipped  to  FY  84. 

B.  (U)  Project :  Television  Ordnance  Scoring  System  for  Armament  Division  (AD),  Egltn  AFB,  Ft.  -  This  project  will 
provide  a  capability  to  accurately,  automatically  and  remotely  acore  single  or  multiple  ordnance  deliveries  against 
ground  targets  on  the  Armament  Division's  tactical  training  range  TA-C-62 .  The  basic  features  of  the  system  are  a  control 
center,  a  center  camera  site,  a  flank  camera  site,  surveyed  aim  points,  and  calibration  markers.  The  system  will  Include 
devices  to  transmit  test  data  to  a  control  facility  on  F.glln  Air  Force  Base.  The  range  Is  located  31  miles  from  Egltn 
Air  Force  Base  thus  requiring  transportation  for  personnel  and  machinery.  The  proposed  system  would  eliminate  the 

need  for  two  six  passenger  vehicles  and  reduce  manning  of  TA-C-62  by,  five  manpower  authorizations.  It  will  also  Increase 
training  support  from  12  hours  each  day,  five  days  per  week  to  18  hours  each  day  seven  days  per  week  and  provide  Increased 
accuracy  over  the  present  manual  scoring  system.  This  Is  a  new  start  project  In  FY  84. 

C.  (U)  Project :  Word  Processing  System  for  Armament  Division  (AD,  Eglln  AFB,  FL  -  The  objective  of  this  project 

Is  to  Improve  the  quality  and  timely  processing  of  contractual  documents  by  using  ten  word  processors  within  the  Armament 
Division's  neputy  for  Contracting  4  Manufacturing  located  at  Eglln  AFB.  These  word  processors  will  generate  the  equiva¬ 
lent  of  11.6  additional  manpower  authorizations.  Further,  It  will  return  the  investment  in  only  five  months.  This  repre¬ 
sent  a  manpower  savings  of  $1,775  over  the  five  year  economic  life  of  the  system.  This  Is  a  new  start  project  In  FY  84. 

D.  (U)  Project :  Information  Resource  Management  System  for  Electronic  Systems  Division  (ESD),  Hanscom  AFB,  MA  - 
This  system  will  make  available  to  the  Comptroller  professionals  distributed  throughout  the  Electronic  Systems  Division 
an  Integrated  system  to  manage  financial  matters.  This  will  be  done  through  the  use  of  one  mini-computer,  103  terminals, 
103  modems,  two  desktop  copiers,  two  dictation  systems,  three  executive  telephones,  two  facsimiles  machines,  two  word 
processors,  two  optical  character  readers,  and  microfiche  equipment.  Implementation  of  this  system  Is  equivalent  to 
hiring  72.8  trained  personnel.  The  Initial  investment  Is  recouped  In  six  months.  This  Is  a  new  start  project  In  FY  84. 

E.  (U)  Project:  Administrative  Automation  System  for  Headquarters  Air  Force  Systems  Command  (HQ  AFSCj,  Andrews  AFB, 
MD  -  This  system  will  automate  and  centralize  forms  management  and  publication  activities.  The  automation  equipment 
consists  of  an  optical  character  reader,  word  processing  equipment,  a  keyboard  preview  station,  a  diskette  protocol 
converter,  an  ad  mark-up  composer,  an  off-line  text  keyboard,  a  phototypesetter,  a  resin  coated  paper  processor,  and  a 
waxer.  Initial  equipment  costs  will  be  offset  by  a  first  year  variable  savings  potential  of  $2,648  and  a  manpower  reduc¬ 
tion  yielding  a  five  year  fixed  savings  of  $1,421.  Currently,  it  takes  14  hours  at  the  cost  of  two  hundred  forty  dollars 
per  draft  page  to  publish  a  standard  publication;  the  new  system  will  perform  the  task  in  9.5  hours  at  a  cost  of  one 
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Program  Element:  #65ft72 

000  Mission  AreaT  T471  -  General  Management  Support 


Title:  Productivity  Improvement _ 

Budget  Activity;  16  -  Defense-wide  Management  and  Support 


hundred  seventy  four  dollars  per  draft  page.  In  addition,  this  system  will  decrease  the  publications  turnaround  tlae 

from  50  days  to  27  days.  This  Is  a  new  start  project  In  FY  84. 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984:  Not  Applicable. 
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FY  1984  Rnr<,F,  DESCRIPTIVE  SUMMARY 


Program  Element:  «6S8P0F 

non  Mission  Area:  Genera)  Management  Support,  *471 


1.  (ID  RESn»IRTF  ( PROTECT  LISTING!  ( S  IN  Thousands! 


Title:  Installation  Audiovisual  Surport 
Rudget  Activity:  Defense-Wide  Mission  Si ippor t ,  *6 


Project 

Nlimher 


FY  1982  F$  1983  PY  19R4  .  FY  1985  Additional  Ttotal 

Actual  Estimate  Estimate  Estimate  to  Completion  Estimated  Costs 


TOTAL  POP  PROGRAM  EIB4ENT  5,394 


5,622  5,815  5,799  Continuing 


Not  Applicable 


2.  <U1  BRIEF  description  op  element  and  MISSION  NEED:  This  includna  haae  Audiovisual  (AV)  libraries,  photo  labs, 

graphic  arts,  presentation  services  and  other  AV  activities  that  support  Air  Force  Systems  ConnanJ  (110  AFSC) 
divisions,  test  center,  related  laboratories  and  research  centers.  This  is  support  of  administration  audio¬ 
visual  activities  and  includes  audiovisual  efforts  associated  with  technical  programs/projects. 


3.  (ID  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SIltWARY: 


6,622  5,756 


Continuing 


Not  Appli cable 


The  increase  in  the  FY  1982  funding  reflects  reprograming  to  sustain  required  services.  The  increase  in 
FY  1984  reflects  an  inflation  adjustment. 

4.  (Ill  OTHER  APPROPRIATION  FUNDS:  None 


5.  (11)  RELATED  ACTIVITIES:  N/A 

6.  (II)  FORK  PERFORMED  BY:  Audiovisual  personnel  located  at  the  AFSC  organizations  indicated  in  item  2  a  hove. 

7.  (11)  INSTALLATION  ADDIOVISIIAL  SUPPORT  (SINGLE  PROTECT  LESS  THAN  S10M  IN  FY  19R4) :  This  program  element  funds 

oontlnuinq  audiovisual  support  for  Air  Force  Systems  Cormand. 

8.  (ID  PROTECT  OVER  SKIM  IN  FY  1984:  N/A 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I65898F 
DOD  Mission  Areal  #471 


General  Management  Sup 


Title:  Management  Headquarters  -  Research  and  Develop 
Budget  Activity:  >6  -  Defense-wide  Mission  Support 


1.  (U)  RESOURCES  (PROJECT  LISTINC) :  ($  In  thousands) 


Total 

Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual* 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

22,530 

34,341 

37,588 

37,145 

Continuing 

N/A 

I1Q  AFSC 

22,530 

23,091 

25,169 

24,667 

IIQ  ASD* 

0 

3,246 

3,572 

3,534 

HQ  ESD* 

0 

2,205 

2,420 

2,399 

IIQ  AMD* 

0 

1,089 

1,250 

1 ,421 

IIQ  AD* 

0 

1,537 

1,688 

1,671 

HQ  SD* 

0 

3,173 

3,489 

/ 

3,453 

*  The  Management  Headquarters  function  at  the  AFSC  Product  Divisions  (ASD,  ESD,  AMD,  AD  &  SD)  were  transfered  Into  this 
Program  Element,  effective  1  Oct  82. 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  provides  the  resources  to  support  the  Commander, 
hla  staff,  the  technical  mission  and  support  functions  for  Headquarters  Air  Force  Systems  Command  (I1Q  AFSC),  anj  the 
Commander  and  Ills  headquarters  management  staff  at  the  following  activities:  Aeronautical  Systems  Division  (ASD),  Hrlght- 
Patterson  AFB,  OHj  Electronic  Systems  Division  (ESD),  Hanscom  AFB,  MA;  Armament  Division  (AD),  Eglln  AFB,  FL;  Aerospace 
Medical  Division  (AMD),  Brooks  AFB,  TX;  and  Space  Division  (SD),  Los  Angeles  APS,  CA.  Categories  of  cost  Include  civil¬ 
ian  pay  and  the  related  costs  of  civilian  personnel,  travel  expenses  for  military  and  civilian  personnel,  transportation, 
rents,  contractual  services,  supplies  and  equipment. 

3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 

RDT&E  32,400  35,341  35,766  Continuing  N/A 

Changes  from  the  FY  83  descriptive  summary  pricing  are  due  to  the  following: 

FY  82 :  Reflects  the  reprogramming  actions  taken  for  the  l  Oct  81  civilian  pay  raise  (adds  $1,005)  and  other  unfunded 
requirements  (adds  $625),  and  the  Management  Headquarters  adjustment  from  PEs  62202F,  65806F  and  65807F  (subtracts 
$11,500).  Note:  The  Management  Headquarters  function  at  each  of  the  AFSC  Product  Divisions  was  not  funded  by  PE  65898F 
until  FY  83. 

FY  83 :  Reflects  the  Congressional  reduction  as  listed  in  the  Dec  82  FY  83  Continuing  Resolution  (subtracts  $1,000). 
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Program  Element:  I65898F 
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Title:  Management  Headquarters  -  Research  and  Development 
Budget  Activity:  'fo  -  Defense-wide  Mission  Support 


FY_84:  Reflects  the  l  Oct  82  civilian  pay  raise  (adds  51,270),  health  and  medicare  benefits  (adds  $503),  pay  cap  adjust¬ 
ment  (adds  $80)  and  a  programmatic  accounting  adjustment  (subtracts  $31). 

4.  (0)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  -  Hot  applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  program  provides  funding  for  Headquarters  Air  Force  Systems  Command  (AFSC)  and  the 
headquarters  staff  at  each  of  the  AFSC  Product  Divisions.  The  funding  to  support  the  associated  technical  mission,  pro¬ 
gram  offices  and  air  base  support  functions  at  each  of  the  AFSC  Product  Divisions  la  provided  by  PE  65806F,  Acquisition 
and  Command  Support. 

6.  (0)  WORK  PERFORMED  BY: 

Major  Contractors:  Not  Applicable. 

Air  Force  Activities:  Headquarters  Air  Force  Systems  Command,  Andrews  APB ,  MD  provides  the  centralized  manage¬ 
ment  for  the  development  and  acquisition  of  the  Air  Force's  weapon  systems.  These  systems  include  aircraft,  missiles, 
satellites,  electronics  and  other  weapons  systems  needed  to  satisfy  'Air  Force  requirements.  The  following  AFSC  Product 
Divisions  are  charged  to  perform  discrete  portions  of  the  overall  AFSC  RDT&E  mission:  Aeronautical  Systems  Division, 
Wrlght-Patterson  AFB ,  OH  Is  responsible  for  management  of  aeronautical  systems.  Electronic  Systems  Division,  Hanscom 
AFB,  MA  la  responsible  for  command,  control  and  communications  systems.  Aerospace  Medical  Division  provides  biomedical 
support  for  aerospace  systems.  Armament  Division,  Eglln  AFB,  FL  Is  responsible  for  validation,  development  and  production 
of  non-nuclear  air  armament  systems.  Space  Division,  Los  Angeles  AFS,  CA  plans,  programs  and  manages  the  AF  space 
systems. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1984: 

A.  (U)  Aeronautical  Systems  Division  (ASP).  Program  Element  provides  funding  to  support  the  Headquarters  Management 
staff  of  Aeronautical  Systems  Division.  ASD  manages  acquisition  of  aeronautical  systems,  subsystems,  and  related  equip¬ 
ment  programs  and  projects  until  transfer  of  program  management  responsibility  to  Air  Force  Logistics  Command  (AFLC); 
accomplishes  systems  engineering  and  technical  direction  to  designated  programs  and  provides  general  engineering  support 
In  applicable  disciplines;  exercises  overall  responsibility  for  Development,  Test  und  Evaluation  (DTAE)  for  assigned 
advanced  and  engineering  development;  and  exploits  exploratory  and  advanced  development  products.  Including  foreign  tech- 
nology .  ASD  has  responsibility  for  approximately  250  programs  such  as  the  B-l ,  F-16,  and  F-15. 

B.  (U)  Electronic  Systems  Dlvlson  (ESP).  Program  Element  provides  funding  to  support  the  Headquarters  Management 
staff  of  F.lcctronlc  Systems  Dlvlson.  ESD  plans  and  manages  the  acquisition  and  related  engineering  development  of  com¬ 
mand,  control  and  communications,  and  intelligence  electronic  systems,  subsystems  and  equipment;  plans  and  conducts 
research  and  exploratory  and  advanced  development  programs  In  areas  of  information  development;  exploits  exploratory  and 
advanced  development  products.  Including  foreign  technology;  manages  the  operations  of  the  Electromagnetic  Compatibility 
Analysis  Center;  and  manages  assigned  Foreign  Military  Sales  (FMS)  program.  ESD  has  responsibility  for  approximately 
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Program  Element :  I65898F 
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Title:  Manageaent  Headquarters  -  Research  and  Development 
Budget  Activity:  jjj  -  Defenae-wlde  Hlaalon  Support 


25  Program  Offlcea  and  a  multitude  of  major  programe  such  aa  Traffic  Control  Approach  and  Landing  System,  Airborne 
Warning  and  Control  System  (AUACS),  Over  the  Horizon  Radars,  Advanced  Airborne  Command  Post,  and  Joint  Tactical  Informa¬ 
tion  Distribution  System  (JTID9) . 

C.  (U)  Aerospace  Medical  Division  (AMD).  Program  Element  provides  funding  to  support  the  Headquarters  Management 
staff  of  the  Aerospace  Medical  Dlvlson.  The  AMD  plans  and  executes  the  Air  Force  Systems  Command  (AFSC)  exploratory, 
advanced,  and  engineering  development  programs  to  provide  blomadlcal  support  for  aerospace  systems;  advance  aerospace 
biotechnology;  determine  the  personnel  hazards  of  aerospace  environments  and  establish  the  associated  human  tolerances 
extend  human  capabilities  and  enhance  Integration  of  man  In  weapon  systems;  provide  biomedical  support  for  personnel 
subsystems;  Improve  Air  Force  health  services;  and  provide  technical  and/or  management  assistance  In  these  areas  to 
support  studies,  analyses,  development  planning,  acquisition,  test,  evaluation,  modification  and/or  operation  of  aerospace 
systems  and  related  equipment. 

D.  (U)  Armament  Division  (AD).  Program  Element  provides  funding  to  support  the  Headquarters  Management  staff  at 
Armament  Dlvlson  (AD).  AD  plans  and  conducts  programs  for  research  and  technology,  systems  acquisition,  and  test  and 
evaluation  for  air  armament,  to  Include  air-launched  missiles,  guided  and  ungulded  nonnuclear  munitions,  direct  fire 
weapons,  ammunition,  chemical  and  biological  warfare  systems  and  suspension  equipment  and  related  systems,  and  for  Air 
Force  Installation  survivability  and  point  defense  systems,  aerial  targets,  range  Instrumentation  and  threat  simulators. 

AD  la  the  lead  agency  for  determination  and  certlf lcatlon  of  aircraft/stores  structural,  aerodynamic  and  electromagnetic 
compatibility.  AD  Is  responsible  for  test  and  evaluation  of  target  acquisition  and  delivery  systems  for  air  armament, 
electronic  combat  systems,  components,  and  equipment,  electromagnetic  target  and  background  signature  measurements, 
aided  and  unaided  Inertial  guidance  systems  and  high  speed  escape  systems. 

E.  (U)  Space  Division  (SD).  Program  Element  provides  funding  to  support  the  Headquarters  Management  staff  of  Space 
Division.  The  mission  of  SD  Is  to  plan,  program,  and  manage  systems  programs  to  acquire  space  systems,  subsystems,  sup¬ 
port  equipment,  and  related  hardware  and  software;  provide  for  the  maintenance,  construction,  or  alteration  of  launch, 
tracking,  and  support  facilities;  conduct  advanced  development  technology  programs  to  support  future  space  missions; 
provide  for  launch  and  flight  test  support  of  major  DOD  programs  and  those  of  other  federal  agencies;  perform  the  function 
of  launch,  on-orblt  satellite  tracking,  data  acquisition,  and  command  and  control  of  DOD  satellites;  and  discharge  USAF 
responsibilities  for  designated  USAF,  DOD,  and  international  space  programs. 

8 .  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  1984: 

A.  (U)  HQ  Air  Force  Systems  Command:  The  mission  of  Air  Force  Systems  Command  (AFSC)  Is  to  advance  aerospace 
science  and  technology,  apply  It  to  aerospace  systems  development  and  Improvement,  and  acquire  the  qualitatively  superior 
aerospace  systems  and  equipment  needed  to  accomplish  the  Air  Force  mission.  Specifically,  the  Commander  and  his  staff: 
Manage  the  aerospace  systems  equipment  acquisition  programs;  act  as  the  primary  Air  Force  agent  for  technical  advocacy  of 
development  programs  to  provide  the  technology  and  capability  to  fulfill  known  or  anticipated  Air  Force  operational 
requirements;  maintain  ln-houae  laboratories  of  superior  quality  to  conduct  research  In  selected  scientific  areas  dealing 
with  Air  Force  needs;  plan,  develop  and  manage  -  through  a  central  authority  -  aerospace  vehicle  launch  facilities,  range 
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Prograa  Element:  I65898F 

DOD  Mission  Areal  14)1  -  Ceneral  Management  Support 


Title:  Management  Headquarters  -  Research  and  Developaent 
Budget  Activity:  16  -  Defense-wide  Mission  Support 


coaaunlcatlon  -  electronics  and  Instrumentation,  worldwide  satellite  control,  and  recovery  facilities  for  assigned  Depart 
■sent  of  Defense  (DOD),  National  Aeronautics  and  Space  Adalnlstratlon  (NASA),  and  other  United  States  Government  agency 
programs;  plan,  conduct  and  aanage  systeas;  systems  support;  research,  exploratory  developaent  engineering,  and  advanced 
development  programs  in  bloastronautlcs,  research  programs  in  support  of  the  Air  Force  personnel  syateaa,  clinical  and 
aerospace  sedlclne  requirements,  and  specialized  aerospace  medical  education  programs;  conduct  and  aanage  foreign  technol 
ogy  prograa  to  provide  a  current  foreign  aerospace  technical  threat  assessment  for  use  In  systeas  planning  and  acquisi¬ 
tion;  perform  development,  testing  and  evaluation  to  establish  the  technical  adequacy,  safety,  environmental  consequences 
qualitative  characteristics  of  systems  and  equipment;  conduct  such  research  and  development  activities  aa  necessary  to 
ensure  that  environmental  and  ecological  considerations  are  reflected  In  the  course  of  accomplishing  the  overall  RDT6E 
mission;  and  provide  liaison  between  the  Air  Force  and  the  scientific  community  In  areas  of  potential  Air  Force  Interest. 
This  prograa  provides  the  aanageaent  support  resources  for  the  AFSC  Commander  at  Headquartera  AFSC  and  for  the  Commander 
and  his  Headquarters  Management  Staff  at  each  of  the  AFSC  Product  Divisions. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FV  19B2  Accomplishments:  This  is  a  continuing  program  providing  funding  to  support  the  HQ  AFSC  staff, 
and  the  Headquarters  Management  Staff  at  each  of  the  AFSC  Product  Divisions. 

(2)  (U)  FT  1983  Program;  The  program  provides  resources  to  continue  the  operation  of  HQ  AFSC,  and  support  the 
Commander  and  his  management  staff  at  each  of  the  AFSC  Product  Divisions  as  listed  above. 

(3)  (U)  FT  1984  Planned  Program  and  Basis  for  FY  1984  RDT4E  Request:  This  Is  a  continuing  effort.  The  major 
portion  of  the  total  funding  for  this  program,  i.e.,  85Z,  is  used  to  pay  civilian  personnel.  Program  Increases  In  FT  84 
and  FT  85  compensates  for  Inflation,  and  provides  funding  to  Increase  civilian  manning  to  currently  authorized  levels  and 
to  initiate  programs  to  upgrade  the  Information  and  data  management  systems  at  HQ  AFSC. 

(4)  (U)  Program  to  Completion:  This  is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  Applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #3511 i OF 

DOO  Mission  Area"!  |4lP,  Space  Launch  and  Orbital  Support 
1.  (U)  RESOURCES  (PROJECT  LISTING):  (j  IN  THOUSANDS) 


Title:  Satellite  Control  Facility 

Budget  Activity:  #6.  Defense-wide  Mission  Support 


Project 

Number 


- -  Total 

FY  1982  FY  1983  FY  1984  FY  1985  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Costs 


TOTAL  FOR  PROGRAM  ELEMENT 


67,645 


60.219 


72,449 


86,780 


Continuing 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  objective  of  this  program  Is  the  maintenance  of  a  highly 

reliable  national  satellite  tracking,  telemetry  and  commanding  (TTAC)  capability  to  support  the  development  and  operation 
of  DOD  satellite  systems.  The  Air  Force  Satellite  Control  Facility  (AFSCF)  consists  of  a  global  network  which  Includes 
Instrumentation  systems,  antennas,  communications ,  and  data  processing  equipment  required  to  support  a  growing  Inventory 
of  Increasingly  complex  space  vehicles. 


3.  COMPARISON  WITH  FY 

1983  DESCRIPTIVE 

SUMMARY: 

($  In  Thousands) 

RDTAE 

67 ,900 

60,877 

67,988  , 

Continuing 

N/A 

Procurement  (Aircraft) 

1,428 

1,982 

680 

Continuing 

N/A 

Procurement  (Other) 

565 

11,441 

20,765 

Continuing 

N/A 

Significant  program  changes  include:  RDTAE  -  offsetting  changes  in  Fy  84  include  the  delay  of  Enduring  Satellite 
Control  enhancements  until  FY  85,  acceleration  of  the  Automated  Remote  Tracking  Station  to  FY  84  to  be  compatible  with  the 
antenna  procurement  schedule,  and  programmatic  Increases  to  the  Data  Systems  Modernization  (DSM)  program;  Procurement 
delay  of  Satellite  Control  Facility  (SCF)/Oefense  Meteorological  Satellite  Prooram  (DMSP)  Interoperable  antenna  from 
FY  84  to  FY  85  and£ 


FY  1982  FY  1983 
_  Estimate 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 

Procurement  (Aircraft)  1,428  1,982 

Procurement  (Other)  565  11,093 

Military  Construction  6,530  11,700 

Operations  and  Maintenance  57,393  60,238 


FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

1 ,567 

303 

Continuing 

N/A 

7,867 

43,773 

Continuing 

N/A 

2,982 

Continuing 

N/A 

74,522 

99,282 

Continuing 

N/A 
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Program  Element:  #3511  OF 

POD  Mission  Areal" '  |4lB,  Space  launch  and  Orbital  Support 


Title:  Satellite  Control  Facility 

Budget  Activity:  #6,  Defense-wide  Mission  Support 


5.  (U)  RELATED  ACTIVITIES:  Both  Defense  Comnunl cat  ions  System  (DCS)  and  non- DCS  telecommunications  program  activities 
relating  to  the  Satellite  Control  Facility  (SCF)  are  contained  in  Program  Element  (PE)  351 51 F  (SCF  Telecommunications). 
Real  property  maintenance  activities  relating  to  the  SCF  are  contained  in  PE  35894F  (Real  Property  Maintenance,  AFSC). 
SCF  base  operating  support  Is  contained  In  PE  35R96F  (Base  Operating  Support,  AFSC).  The  majority  of  000  satellite 
programs  rely,  to  varying  degrees,  on  the  SCF  for  support,  The  Defense  Meteorological  Satellite  Program  (DMSP), 

PE  3S160F,  and  the  SCF  will  cooperate  to  Install  an  Interoperable  TTSC  antenna  at  the  Thule  Remote  Tracking  Station, 
provide  a  backup  control  center  for  DMSP,  and  close  the  DMSP  Coring  AFB  Command  Readout  Station.  The  Global  Position¬ 
ing  System  (GPS),  pe  35165,  and  the  SCF  will  cooperate  to  assure  Interoperability  between  GPS  Ground  Antennas  and 

SCF  Remote  Tracking  Stations,  and  provide  a  backup  to  the  GPS  Master  Control  Station  at  the  Satellite  Test  Center 

(STC).  The  Consolidated  Space  Operations  Center  (CSOC),  PE  35130F,  will  provide  Increased  capability  and  survivability 
by  sharing  the  control  functions  of  the  STC.  CSOC  will  also  provide  control  of  DOD  Shuttle  missions. 

6.  (U)  WORK  PERFORMED  BY:  Air  Force  management  of  this  national  capability  is  under  Space  Division,  Los  Angeles  CA. 
Principal  contractors  are:  Lockheed  Missile  and  Space  Company  (LMSC)  ,  Sunnyvale  CA,  which  provides  Study  and  develop¬ 
ment  analysis  for  the  STC;  Ford  Aerospace  Communications  Corporation  (FACC),  Palo  Alto  CA,  which  provides  study  and 
development  analysis  for  the  Remote  Tracking  Stations  (RTS);  System  Development  Corporation,  Santa  Monica  CA,  which 
provides  computer  system  Integration;  Applied  Research,  Inc.,  Santa  Clara  CA,  which  provides  systems  engineering, 
integration  and  test  analysis;  and  IBM  Corporation  Gal thersberg ,  MD  which  was  awarded  the  development/  acquisition 
contract  for  the  Data  Systems  Modernization  program  for  the  network.  In  addition  to  RDTSE  support  LMSC,  FACC,  and  other 
contractors  provide  operations  and  maintenance  support  for  the  network. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  None 

8.  (U)  TOTAL  PROGRAM  (No  Separate  Projects) 

A.  (U)  Program  Description:  The  Satellite  Control  Facility  is  a  world-wide  network  consisting  of  a  Head¬ 
quarters  at  Sunnyvale  CA;  seven  geographically  dispersed  tracking  stations;  a  communications  satellite  calibration 
site  at  Camp  Parks  CA;  a  control  center  (the  Satellite  Test  Centei  at  Sunnyvale);  and  a  satellite  recovery  group  at 
Hickam  AFB  HI.  The  mission  of  the  SCF  is  to  provide  tracking,  real-time  telemetry,  commanding,  and  recovery  of  Depart¬ 
ment  of  Defense  space  vehicles  operating  in  a  multi -satel 1 i te  environment.  The  SCF  supports  satellites  operating 
with  various  orbital  parameters  to  accomplish  diversified  test  and  operational  objectives  for  the  Air  Force,  the  Navy, 
other  DOD  agencies,  the  National  Aeronautics  and  Space  Administration,  and  the  North  Atlantic  Treaty  Organization. 
Support  commences  prior  to  launch  and  In  most  cases,  continues  throughout  the  life  of  the  satellite  to  Include  recovery, 
If  required.  A  complex  instrumentation  system  consisting  of  antennas,  communications,  and  data  processing  equipment 
provides  the  ground  support  capabilities  for  the  many  space  vehicles.  The  RDTSE  appropriation  provides  for  the  develop¬ 
ment,  installation  and  modification  of  network  components  to  meet  evolving  satellite  program  support  requirements. 

These  efforts  either  correct  system  deficiencies  or  allow  for  increased  program  support. 
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Program  Element:  #351 1 0F  Title:  Satellite  Control  Facility 

DOD  Mission  Area:  #410,  Space  Launch  and  Orbital  Support  Budget  Activity:  #6,  Oefense-wlde  Mission  Support 

B.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  (U)  FY  1982  ACCOMPLISHMENTS:  In  FY  1982,  the  network  supported  an  average  of  46  satellites  on-orbit 
simultaneously.  This  average  is  continuing  to  Increase  as  Is  the  overall  Satellite  Control  Facility  (SCF)  workload 
which  Is  expected  to  increase  91  by  1983.  This  expanding  workload  Is  primarily  the  result  of  the  lengthened  satellite 
on-orbit  lifetimes,  the  Increasing  complexity  of  spacecraft  and  space  operations,  and  support  of  Space  Transportation 
System  (STS)  launches.  The  SCF  supported  two  STS  Orbital  Flight  Tests  in  FY  82  including  the  first  DOD  STS  payload. 

Data  System  Modernization  (DSM)  development  proceeded  successfully  with  completion  of  29%  of  the  new  software  and 
creation  of  a  Software  Development  Lab  which  can  be  configured  as  a  prototype  Mission  Control  Complex  for  end-to-end 
software  development  and  testing.  Facility  construction  to  support  operations  of  a  new  classified  satellite  program 
which  will  use  DSM  equipment  Is  progressing. 

(2)  (U)  FY  1983  PROGRAM:  The  Satellite  Control  Facility  will  continue  the  planning,  development,  acquisi¬ 
tion,  operation  and  maintenance  of  systems  necessary  to  support  the  needs  of  current  and  planned  space  programs.  Satel¬ 
lite  recovery  equipment  and  mission  control  center  modifications  dictated  by  satellite  program  requirements  will  con¬ 
tinue.  The  DSM  development/acquisition  contract  will  continue.  Facility  construction  and  modification  to  support 
operations  of  equipment  associated  with  DSM  will  begin. 

(3)  (U)  FY  84  PLANNED  PROGRAM  AND  BASIS  FOR  FY  1984  Rtft&E  REQUEST:  Ongoing  efforts  to  meet  evolving 
satellite  program  requirements  will  continue.  The  most  significant  portion  of  the  FY  1984  RDT4E  will  be  the  software 
development,  test  and  integration  for  the  first  operational  user  of  DSM  equipment.  In  the  outyears,  to  enhance  the 
survivability  of  the  AF  Satellite  Control  Network  while  meeting  projected  workload  requirements,  two  additional  TTSC 
antennas  will  be  added  to  the  SCF  which  will  be  interoperable  with  the  DMSP  and  GPS  ground  control  antennas.  The  first 
step  beginning  In  FY84  Is  the  development  of  an  Automated  Remote  Tracking  Station  (ARTS)  which  uses  the  DSM  remote 
status  and  control  capabilities.  The  ARTS  will  reduce  OSM  costs  compared  to  current  RTS  operations  by  reducing  oper¬ 
ations  personnel  and  by  using  state-of-the-art,  high  reliability  electronic  components. 

(4)  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 

C.  MAJOR  MILESTONES: 


Mi  lestone 


Date 


DSM  Contract  Award 

Dec 

80 

DSM  Military  Construction 

Mar 

83 

DSM  nTSE 

Oct 

83 

ARTS  Contract  Award 

Jan 

84 

DSM  OTAE 

Jan 

85 

DSM  IOC 

Mar 

85 

Thule/DMSP  Antenna  10C 

c 

Dec 

85, 

DSM  FDC 

Feb 

87 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  #351 I9P 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support.  #410 


Title:  Space  Boosters 

Budget  Activity:  Defense-wide  Mission  Support,  #6 


1.  (U)  RESOURCES  (PROJECT  LIST1NC)($  in  thousands) 


Project 

Number  Title 


FY  1982  FY  1983 

Actual  Estimate 


Total 

FY  1984  FY  1985  Additional  Estimated 

Estimate  Estimate  to  Completion  Costs 


TOTAL  FOR  PROCRAM  ELEMENT 


19,428 


15,011 


15,596 


12,950  Continuing 


Not  Applicable 


2.  (u)  BRIEF  DESCRIPTION  of  element  AND  MISSION  NEED:  The  need  exists  to  continue  to  provide  a  highly  reliable  means  of 

placing  critical  Department  of  Defense  aatellltes  into  their  required  mission  orbits  until  the  Space  Shuttle  becomes  fully 
operational  and  all  satellite  programs  have  completed  transition  to  the  Space  Shuttle.  This  program  meets  this  need  by 
providing  for  the  engineering  support  and  flight  performance  assessment  of  the  Department  of  Defense  Atlas  and  Titan  III 
space  launch  vehicles  which  are  a  part  of  the  national  launch  vehicle  family.  This  program  also  provides  the  resources 
for  the  Titan  I1I( 34)0/ Inert lal  Upper  Stage  integration,  for  Integration  of  the  Transtage  onto  the  Titan  III(34)D,  and 
for  Atlas-E  launches  of  Air  Force  Research  and  Development  satellites. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUHHARY: 

FY  1983 

FY  1982  Estimate 


Total 

FY  1984  FY  1985  Additional  Estimated 

Estimate  Estimate  to  Completion  Costs 


RDT&E  19,228  15,011  10,623  TBD  Continuing  Not  Applicable 

Procurement  (Missile)  68,217  71,100  167,200  TBD  Continuing  Not  Applicable 


Changes  in  RDT&E  estimates  reflect  an  additional  RDT&E  funded  launch  In  FY  1984,  minor  updates  of  cost  estimates  and 
revised  Inflation  indices.  Missile  procurement  estimates  have  been  revised  downward  In  FY  84.  This  reflects  Air 
Force  expectations  that  continued  Shuttle  success  will  allow  us  to  end  Titan  III  booster  production.  The  decision  to 
end  Titan  III  production  will  be  made  In  mld-FY  1983  following  the  successful  completion  of  the  sixth  Space  Shuttle 
mission  (STS-6). 
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Program  Element:  #351 19F  Title:  Space  Boosters 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support.  #410  Budget  Activity:  Defenae-wlde  Hlsslon  Support,  #6 

4.  (U)  OTHER  APPROPRIATION  FUNDS: 


FY  1982 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Procurement  (Missile) 

67.050 

70,700 

0 

25,290 

Continuing 

Not  Applicable 

(Quantity  -  Titan  III(34)D) 
Operation  and  Maintenance 

(2)* 

71.182 

(2)* 

75,927 

82,722 

86,812 

Continuing 

Not  Applicable 

*  Advance  buy  In  FY  1982  and  FY  1983.  Production  funding  responsibility  for  the  two  Titan  III(34)D  vehicles  for  which 

advance  buy  materials  were  bought  by  this  Program  Element  in  FY  1982  was  assumed  by  PE  3411  IF.  Production  funding 

for  the  two  Titan  IIl(34)D  vehicles,  for  uhlcn  advance  buy  materials  are  being  bought  In  FY  1983,  would  be  provided 

by  this  Program  F.leraent;  however,  the  vehicles  would  be  delivered  only  If  required  by  major  problems  in  the  Space 
Shuttle  affecting  Its  ability  to  support  DOD  launches  or  by  a  change  in  policy  on  maintaining  an  expendable  launch 
vehicle  capability.  Consequently,  no  FY  84  production  funding  Is  requested  since  we  expect  STS-6  to  be  successful. 
Should  major  Shuttle  problems  develop,  booster  funding  would  be  requested  by  budget  amendment  or  reprogramming. 


5.  (U)  RELATED  ACTIVITIES:  Major  Department  of  Defense  and  National  Aeronautics  and  Space  Administration  space  systems 

which  employ  the  Atlas  and  Titan  III  boosters  Include:  classified  space  programs;  Defense  Satellite  Communications  Sys¬ 
tem,  Program  Element  331 10F;  Satellite  Data  System,  Program  Element  35158F;  Defense  Meteorological  Satellite  Program, 
Program  Element  35160F;  Defense  Support  Program,  Program  Element  12431F;  NAVSTAR  Clobal  Positioning  System,  Program 
Element  64778F;  Navy  Geodetic  Satellite;  and  the  National  Aeronautics  and  Space  Admlnlstratlon/Natlonal  Oceanic  and 
Atmospheric  Administration  meteorological  satellite  program.  This  program  funds  modifications  to  the  Inertial  Upper 
Stage,  which  Is  being  developed  by  Program  Element  644L1F,  to  allow  It  to  be  flown  as  an  upper  stage  on  the  Titan  III. 


6.  (U)  WORK  PERFORMED  BY :  Responsible  Air  Force  agency  Is  the  Air  Force  Systems  Command  Space  Division,  Los  Angeles, 

CA.  Systems  Engineering  Is  provided  by  Aerospace  Corporation,  El  Segundo,  CA.  Titan  III  contractors  include:  Martin 
Marietta  Corporation,  Denver,  CO  (integration,  core  vehicle,  Transtage);  Aerojet  Liquid  Rocket  Company,  Sacramento,  CA 
(liquid  propulsion  system);  United  Technology  Corporation-Chemical  Systems  Division,  Sunnyvale,  CA  (solid  rocket  motors); 
Delco  Electronics  Division,  Goleta,  CA  (inertial  guidance);  Western  Electric  Company,  Winston  Salem,  NC  (radio  guidance) 
and  McDonnell-Douglas  Astronautics  Company,  Huntington  Beach,  CA  (payload  fairing)-.  Atlas  contractors  Include:  Ceneral 
Dynamics  -  Convalr,  San  Diego,  CA  (Integration  and  airframe);  Rocketdyne,  Canoga  Park,  GA.J[liquld  propulsion  systems); 
General  Electric,  Syracuse,  NY  (guidance).  The  upper  stage  contractors  Include:  Boeing  Space'Dlvlslon,  Seattle,  WA 
(Inertial  Upper  Stage);  McDonnell-Douglas  Astronautics  Company,  Huntington  Beach,  CA  (Improved  Stage  Vehicle  System); 
and  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA  (Agena).  (Funding  for  some  activities  managed  by  the  Space 
Roosters  program  is  provided  from  user  budgets).  There  are  several  additional  contractors  supplying  Titan  III  and  Atlas 
components. 
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P rograa  Element:  I35119P 

DOD  Mlaalon  Area:  Space  Launch  and  Orbital  Support.  1410 


Title  <  Space  Boogtm 

Budget  Activity:  Defense-wide  Mlaalon  Support,  #6 


7.  (U)  PROJECT  LESS  THAW  $10  MILLION  IN  FY  1984: 

Not  Applicable 

8.  (U)  PROJECT  OVER  S10  HILLION  IN  FY  1984: 

(0)  Project:  Space  Boosters,  PE  351 19F  (SINGLE  PROJECT  FOR  PROCRAH  ELEMENT) 

A.  (U)  Project  Description: 

The  Department  of  Defense  family  of  space  boosters  (Atlas,  Thor,  Titan  111)  was  developed  to  provide  a  versatile  capa¬ 
bility  (up  to  29,200  pounds  in  low  earth  orblt-Tltan  IIIC)  for  meeting  projected  national  launch  requirements.  While 
the  family  still  Includes  two  surplus  ballistic  missiles  (the  Atlas-E  and  Thor  vehicles),  the  primary  boosters  are  con¬ 
siderably  Improved  standardized  versions  of  the  original  missile  configurations.  This  Program  Element  provided  for 
development  of  the  Titan  1I1C  Space  Launch  Vehicle  and  provides  continuing  support  for  the  Atlas  and  Titan  III  launch 
vehicles.  The  boosters  supported  by  this  program  are: 

Atlas-E  -  refurbished  Atlas  Intercontinental  Ballistic  Missile  (ICBH),  radio  guided,  liquid  rocket  engine,  stage  and 
one-half  booster. 

Titan  1 1 IB  -  modified  Titan  II  first  and  second  stages  with  liquid  rocket  engines  (core  vehicle)  flown  with  an  Agena 
upper  stage  and  either  radio  or  inertial  guidance. 

Titan  IIIC  -  core  vehicle  with  a  storable  liquid  propellant,  InertJally  guided  upper  stage  (Transtage)  plus  two  5  segment 

120-lnch  diameter  strap-on  solid  rocket  motors.  The  final  Titan  IIIC  was  launched  In  March  1982. 

Titan  HID  -  core  vehicle  with  two  5  segment  120-lnch  diameter  strap-on  solid  rocket  motors  and  radio  guidance. 

Titan  III(34)D/Inertial  Upper  Stage  -  Titan  HID  modified  for  use  with  the  Inertial  Upper  Stage;  core  vehicle  with  two 

5-1/2  segment  120-lnch  strap-on  solid  rocket  motors  and  which  Is  guided  by  the 
Inertial  Upper  Stage  guidance  system;  flown  only  at  Cape  Canaveral  Air  Force  Sta¬ 
tion  FL. 

Titan  III04)D  -  radio  guided  version  of  the  Titan  III(34)D  which  Is  flown  without  the  Inertial  Upper  Stage  and  Is  flown 
only  at  Vandenberg  Air  Force  Base,  CA. 

Titan  Ill(34)D/Transtage  -  Titan  III(34)D  flown  with  the  Transtage  replacing  the  Inertial  Upper  Stage;  guidance 

provided  by  the  Transtage  Inertial  guidance  system;  flown  only  at  Cape  Canaveral  Air  Force 
Station,  FL. 
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Program  Element:  #351 1 9F  Title:  Space  Boosters 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support.  #4 10  Budget  Activity:  Defense-wide  Hlaslon  Support,  <6 

The  program  Includes  post  flight  analysis  of  Research  aid  Development  (RAD)  components;  study,  modification,  redesign 
and  test  of  components  as  a  result  ot  deficiencies  Identified  during  vehicle  systems  test  and  flight;  evaluation  and 
Improvement  (where  warranted)  of  mission  reliability;  component  reliability  Improvement  to  prevent  launch  vehicle  failures 
and  analysis  support  and  development  planning  for  new  missions.  To  take  advantage  of  the  Investment  In  the  Inertial 
Upper  Stage  reliability,  a  program  was  Initiated  In  FY  1977  to  correct  Titan  III  reliability  deficiencies  through  the 
integration  of  the  Inertial  Upper  Stage  and  Its  technology  into  the  Titan  III  Space  Launch  Vehicle  family.  The  Titan 
IIl(3A)D/Inertlal  Upper  Stage  improves  the  current  Titan  HID,  replaces  the  Titan  II1C  Space  Launch  Vehicles  and  reduces 
the  number  of  nonstandard  Titan  III  components.  In  addition  to  Increasing  the  Titan  III  launch  reliability,  the  Titan 
IIl(34)D/Inertlal  Upper  Stage  Increases  Space  Shuttle  transition  flexibility  and  reduces  the  Space  Shuttle  backup  launch 
capability  cost.  The  program  also  provides  for  Integration  of  the  Trsnstage  onto  the  Titan  Ill(34)D  to  assura  thu  ability 
to  launch  critical  Department  of  Defense  missions  If  major  technical  problems  are  encountered  in  the  Initial  Inertial 
Upper  Stage  flights.  The  program  also  provides  for  Atlas-E  launches  of  certain  Air  Force  Research  and  Development  satel¬ 
lites  until  they  transition  to  the  Shuttle. 

B.  (U)  PROORAH  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 

(1)  (U)  FY  1982  Accomplishments:  The  Titan  1 lt( 34 )D/Inert lal  Upper  Stage  integration  effort  was  completed  to  support 
an  Initial  Launch  Capability  at  Cape  Canaveral  Air  Force  Station,  FL/,  In  October  1982.  Titan  III(34)D  configuration  Is 
launch-ready  at  Vandenherg  Air  Force  Base,  CA;  the  first  launch  will  occur  when  payload  requirements  dictate.  Inte¬ 
gration  of  the  Transtage  onto  the  Titan  111(34)0  continued  to  support  an  Initial  Launch  Capability  at  Cape  Canaveral 
Air  Force  Station,  FL.  In  FY  1983.  The  basic  Titan  III  and  Atlas  reliability  maintenance,  flight  assessment,  vendor 
qualification,  and  component/aubsystem  replacement  efforts  continued.  The  primary  reliability  maintenance  effort  con¬ 
tinued  to  be  the  restoration  of  the  reliability  of  the  Atlaa-E  liquid  rocket  engines  through  overhaul  and  testing.  The 
effect  of  small  launch  vehicle  procurements  continued  to  Increase  problems  with  retaining  vendors  of  critical  components 
of  both  the  Titan  III  and  Atlas-E  launch  vehicles.  This  required  Increased  efforts  to  qualify  new  sources  of  existing 
materlals/components  or  to  redesign  vehicle  subsystems  to  incorporate  replacement  materials/components.  One  Atlas-E 
launch  for  a  NAVSTAR  Global  Positioning  System  Research  and  Development  mission  was  performed,  but  was  a  failure  due  to 
a  rocket  engine  failure. 

(2)  (U)  FY  1983  Program: 

The  first  launch  of  the  Titan  I1I(34)D  Inertial  Upper  Stage  was  highly  successful  and  placed  two  satellites  very 
precisely  Into  their  desired  mission  orbits.  The  basic  Titan  III  and  Atlaa  reliability  maintenance,  flight  assessment, 
vendor  qualification  and  component/aubsystem  replacement  efforts  will  continue.  Integration  of  the  Transtage  onto  the 
Titan  UI(34)n  will  be  completed.  Two  Atlas-E  launches  for  NAVSTAR  Global  Positioning  System  Research  and  Development 
missions  are  planned.  The  PY  1983  Missile  Procurement  funds  provide  for  the  procurement  of  advance  buy  materials  for  two 
Titan  111(34)0  backup  vehicles,  which  will  allow  extension  of  the  maintenance  of  critical  Titan  III  production  capa¬ 
bilities  beyond  September  1983  if  required  by  further  delays  In  Space  Shuttle  development  or  operational  availability. 

The  decision  whether  to  procure  these  materials  will  be  made  follow  completion  of  the  sixth  Space  Shuttle  flight.  The 
Missile  Procurement  funds  also  provide  for  the  procurement  of  propellants  for  Titan  111(34)0  backup  vehicles.  Funding 
for  the  production  of  the  two  Titan  III(34)D  vehicles,  for  which  advance  buy  materials  were  procured  In  FY  1982,  will  be 
provided  by  PF  341  I  IF. 
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Program  Element;  #351 19F  Title:  Space  Boosters 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support,  4410  Budget  Activity:  Defense-wide  Mission  Support,  >6 

(3)  (0)  FY  1984  Planned  Program:  The  basic  Titan  III  ant  Atlas  reliability  maintenance,  flight  assessment,  vendor 

qualification,  and  component/subsystem  replacement  efforts  will  continue.  One  Atlas-E  launch  for  a  NAVSTAR  Global 
Positioning  System  Research  and  Development  mission  la  planned.  The  FY  1984  Missile  Procurement  funds  will  provide 
production  support  for  backup  Titan  III(34)D  vehicles  and  for  Initial  phaseout  of  Titan  III  production  capability. 
Additional  Titan  vehlclea  beyond  those  now  on  contract  will  be  produced  only  If  required  by  major  problems  In  the  Space 
Shuttle  affecting  lea  ability  co  support  DOD  launches  or  by  a  change  In  policy  on  maintaining  an  expendable  launch 
vehicle  capability.  Should  unexpected  problems  develop  with  the  Shuttle  that  require  procurement  of  additional  Titan 
vehicles,  we  will  submit  an  amended  budget  or  reprogramming  request  as  appropriate. 


(4)  (U)  Program  to  Completion:  This  is  a  continuing  program.  The  basic  Titan  III  and  Atlas  reliability  maintenance, 

flight  assessment,  vendor  qualification,  and  component /subsyatera  replacement  efforts  will  continue  until  phaBeout  of  the 
Titan  III  and  Atlas  vehicles  is  complete.  The  program  will  continue  to  require  funds  from  other  appropriations  to  support 
operational  Titan  III  and  Atlas  launches,  to  provide  the  required  expendable  launch  vehicle  backup  to  the  Space  Shuttle, 
to  maintain  critical  Titan  III  production  capability,  and  to  phaseout  certain  Titan  III  configurations. 

C.  (U)  Milestones: 


1. 

2. 

3. 

4. 


5. 

6. 


Start  Titan  IH(34)D/Inertlal  Upper  Stage  Integration  / 

Space  Shuttle  backup  launch  vehicle  procurement 

Titan  IIl(34)D  Initial  Launch  Capability  at  Vandenberg  AFB,  CA 

Titan  II I( 34)D/Inertial  Upper  Stage  Initial  Launch  Capability 

at  Cape  Canaveral  AFS  ,  FL  ‘(September  1982) 

Titan  11 1 (34)D/Tran6taRe  Initial  Launch  Capability  at  Cape  Canaveral  AFS,  FL 

Initiate  Titan  III  production  phase  down  ‘(October  1982) 


June  1977 
December  1977 
December  1981 

October  1982 
December  1982 
April  1983 


‘Dates  presented  In  Fiscal  Year  1982  Descriptive  Summaries. 


(U)  EXPLANATION  OF  MILESTONE  CHANCES 


4.  Additional  time  required  to  resolve  minor  technical  Issues  on  launch  pad.  First  launch  was  highly  successful 

6.  The  sixth  Space  Shuttle  flight  (STS-6)  will  carry  an  Inertial  Upper  Stage  and  a  full  5000  pound  payload,  the 
Tracking  and  Data  Relay  Satellite.  The  success  of  this  mission  will  Indicate  that  Shuttle  can  meet  DOD 
launch  requirements  from  the  Kennedy  Space  Center.  Production  phase  out  of  the  Titan  III(34)D  will  begin 
following  successful  completion  of  this  mission. 


Budget  Activity:  Oefense  Wide  Mission  Support,  #6 
Program  Element:  I3S119F,  Space  Boosters 

Test  and  Evaluation  Data 

1,  (U)  Development  Test  and  Evaluation:  In  June  1977,  the  Assistant  Secretary  of  the  Air  Force  for  Research,  Develop¬ 

ment  and  Logistics  formally  approved  the  initiation  of  a  program  to  integrate  the  Inertial  Upper  Stage  into  the  Titan 
III  family.  This  approval  was  based  upon  successful  completion  of  a  review  by  the  Air  Force  Systems  Acquisition  Review 
Council  of  the  integration  program,  the  concurrence  of  the  Deputy  Secretary  of  Defense,  and  the  prior  approval  by 
Congress  of  an  FY  77  reprogramming  request  to  initiate  the  program.  Benefits  projected  to  be  derived  from  the  Titan  III 
(34)0/Inertial  Upper  Stage  integration  were:  Increased  reliability,  increased  paytoad  capability,  reduction  in  launch  ve¬ 
hicle  configurations,  mission  model  flexibility,  and  reduced  total  program  cost.  The  Air  Force  Systems  Command  Space 
Division  is  responsible  for  management  of  the  Titan  III ( 34 )D/ l nert 1 al  Upper  Stage  Integration  program.  Participating 
contractors  are:  (1)  Martin-Marietta  Denver  Aerospace  Company,  Denver,  Colorado;  Boeing  Aerospace  Division,  Seattle, 
Washington;  Chemical  Systems  Division  of  United  Technologies,  Sunnyvale,  California;  Aerojet  Liquid  Rocket  Company, 
Sacramento,  California;  and  McDonnel 1 -Douglas  Astronautics,  Huntington  Beach,  California.  The  Arnold  Engineering  Develop¬ 
ment  Center,  Tullahoina,  Tennessee,  provides  test  support  to  this  program. 

(U)  The  Titan  1 1 1 (34)0/ Inertial  Upper  Stage  development  was  completed  with  a  nearly  flawless  first  launch  at  04DSGMT 
on  30  October  1982  from  Launch  Complex  40  at  Cape  Canaveral  AFS,  FL.  The  Titan  1 1 1 (34)D/I nert 1  a  1  Upper  Stage  injected  its 
payloads  into  extremely  precise  final  geosynchronous  orbits.  , 

(U)  Testing  of  Titan  III  changes  required  to  Integrate  the  Inertial  Upper  Stage  into  the  Titan  III  Space  Launch  Ve¬ 
hicle  family  consists  of  structural  and  electronic  ground  testing.  Structural  test  provisions  include  testing  of  all  new 
and  modified  hardware.  Structural  test  items  for  this  configuration  include  a  modified  Stage  II  equipment  truss,  a  new 
design  Stage  II  adapter  skirt,  an  additional  solid  rocket  motor  half-segment,  a  new  design  Titan  1 1 1 (34)D-to-I nert i al  Up¬ 
per  Stage  support  truss,  and  a  modified  payload  fairing.  Additional  structural  testing  was  also  required  on  the  existing 
Stage  I  long  core  section.  Tests  of  the  Inertial  Upper  Stage  avionics/Titan  III (34 )D  electronics  interface  were  required 
to  insure  system  compatibility.  Inertial  Upper  Stage  separation  and  shock  testing  were  provided  to  insure  Inertial  Upper 
Stage  compatibility  with  the  Titan  III  interface.  The  Failure  Modes  and  Effects  Analysis  for  the  Titan  III  was  updated 
to  reflect  all  changes  resulting  from  the  Titan  1 1 1 (34)D/Inertial  Upper  Stage  integration. 

(U)  Inertial  Upper  Stage  separation  and  shock  testing  was  completed  in  November  1978  and  demonstrated  that  the  actual 
shock  spectrum  was  less  than  design  specification.  The  Titan  1 1 1 (34)D/Inertial  Upper  Stage  configuration  structural  qual¬ 
ification  testing  was  initiated  in  April  198D  and  was  completed  in  September  1980.  In  October  1979,  the  second  and  last 
full-scale  static  firing  of  the  541/2  segment,  120  inch  diameter  Solid  Rocket  Motor  was  successfully  completed,  demon¬ 
strating  the  flight-worthiness  of  the  54 1/2  segment  motor  and  the  new  nozzle  throat  material.  In  April  1979,  the  Stage  I 
fuel  tank  tests  were  successfully  completed,  thus  verifying  that  the  "stretched"  Stage  I  fuel  tank  used  on  the  Titan  IIIB 
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Budget  Activity:  Defense  Wide  Mission  Support,  |6 
Program  Element:  #351 1'Tf' ,  Space  Boosters 

can  withstand  the  Titan  III(34)D/lnert1al  Upper  Stage  flight  environment.  Successful  completion  of  payload  fairing  sep¬ 
aration  tests  verified  proper  separation  of  the  modified  payload  fair.ng  from  the  vehicle.  Joint  Titan  III (34)D/Inertial 
Upper  Stage  electronics  interface  testing  was  completed  in  1982.  Development  of  the  Inertial  Upper  Stage  under  Program 
Element  6441  IF  is  complete. 

(U)  The  Inertial  Upper  Stage  program  entered  full  scale  development  in  March  1978  with  Initial  Launch  Capability 
for  the  Inertial  Upper  Stage  for  both  the  Shuttle  and  Titan  Ml  applications  scheduled  for  July  1980.  However,  changes 
in  Space  Shuttle  interface  requirements  combined  with  a  series  of  technical  problems  during  the  development  resulted  in 
delay  in  the  Initial  Launch  Capability  for  the  Titan  111(34 )0/ I nert 1 al  Upper  Stage  from  July  1980  to  October  1982. 

Critical  Design  Review  of  the  Inertial  Upper  Stage  was  initiated  in  February  1979  and  completed  in  November  1979. 

(U)  Inertial  Upper  Stage  propulsion  system  development  testing  has  been  completed.  To  date,  seven  solid  rocket  motor 
cases  have  been  burst  tested  and  four  cases  have  been  skirt  tested.  Motor  case  development  and  verification  have  been 
successfully  completed.  Motor  case  efficiency  is  at  the  state-of-the-art  level,  and  case  burst  data  show  little  scatter. 
Skirt  ultimate  loads  have  been  demonstrated  four  times.  In  addition  to  the  four  full  scale  nozzle  firing  tests,  six  large 
and  seven  small  Inertial  Upper  Stage  motors  (including  one  spin  motor)  have  been  successfully  fired  at  the  Arnold  Engi¬ 
neering  and  Development  Center,  TN.  Two  motor  firings  included  the  Extendable  Exit  Cone  (deployed  prior  to  the  test). 

The  ability  to  fire  Inertial  Upper  Stage  solid  rocket  motors  for  the  Titan  III (34)0  application  was  also  demonstrated 
during  these  development  firings.  Two  large  and  two  small  motors  of  the  total  of  thirteen  fired  had  propellant  offloads 
(large  motor:  50%  and  60%  offloads;  small  motor:  50%  and  22%  offloads).  These  firings  completed  the  motor  development 
program.  In  the  qualification  program,  one  burst  test  and  twelve  additional  motor  (six  small  and  six  large)  firings 
will  be  conducted.  The  firings  began  in  November  1981  with  the  successful  firing  of  the  first  large  motor.  The  qualifi¬ 
cation  program  for  the  Titan  configuration  was  completed  in  September  1982  and  will  continue  through  December  1982  for 
the  Shuttle  configuration.  The  problem  of  propellant  cracking  in  the  boot  area  of  the  solid  rocket  motor  has  been  solved 
as  confirmed  by  cold  X-rays  of  four  qualification  motors  (two  of  each  size). 

(U)  Component  qualification  testing  of  line  replaceable  units  for  the  Inertial  Upper  Stage  (Titan  III (34 )D  applica¬ 
tion)  began  in  August  1979,  and  all  forty  components  have  successfully  completed  qualification.  The  last  flight  component 
completed  qualification  in  November  1981.  Structural  qualification  of  the  Titan  1 1 1 (34)D-conf igured  Inertial  Upper  Stage 
was  completed  in  Septeinher  1980  with  successful  accomplishment  of  separation  systems,  acoustics  and  pyrotechnic  shock 
tests.  Structural  qua  I i ficat ion  of  the  Space  Transportation  System  configuration  started  in  September  1981  and  was  com¬ 
pleted  in  December  1981.  These  tests  confirmed  the  system's  ability  to  function  in  the  specified  vibration,  pyro-shock, 
and  thermal-vacuum  environments. 

(U)  Titan  1 1 1 (34 )D/lnertial  Upper  Stage  flight  software  was  a  pacing  item  but  has  been  successfully  completed.  The 
flight  software  was  developed  by  TRW  and  tested  at  the  Boeing  Aerospace  facility  in  Kent,  WA.  The  operational  flight 
software  verification  and  validation  testing  for  the  first  Titan  111(34)11  flight  was  performed  at  Boeing  Aerospace,  with 
independent  verification  and  validation  of  the  software  performed  by  the  Martin-Marietta  Denver  Aerospace  Company.  The 
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Budget  Activity:  Defense  Wide  Mission  Support.  |6 
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operational  flight  software  and  mission  data  load  for  the  first  payload  program  on  the  Titan  1II(34)D/Inert1al  Upper 
Stage  performed  superbly  during  the  30  October  1982  first  launch.  Completion  of  the  development  and  validation  of  flight 
software  for  the  second  payload  program  on  the  Titan  111(34)0/1 nert 1  a 1  Upper  Stage  Is  scheduled  for  the  first  quarter  of 
calendar  year  1983. 

(U)  The  Pathfinder  Test  Vehicle,  a  full-up,  non-flight  Inertial  Upper  Stage,  was  used  with  the  Titan  1 1 1 (34 )D  at  Cape 
Canaveral  Air  Force  Station  to  validate  the  facility,  aerospace  ground  equipment,  and  test  procedures.  This  greatly  sim¬ 
plified  launch  preparations  with  the  actual  flight  hardware  and  contributed  to  the  very  highly  successful  first  launch. 

(U)  The  Inertial  Upper  Stage  Is  also  used  on  the  Space  Shuttle;  that  application  is  covered  In  the  Test  and  Evalu¬ 
ation  Data  for  Program  Element  6441  IF,  Space  Shuttle.  The  first  Inertial  Upper  Stage  for  use  on  the  Shuttle  completed 
acceptance  testing  in  October  1981  and  is  awaiting  launch  on  STS-6,  with  the  NASA  Tracking  and  Data  Relay  Satellite,  in 
January  1983. 


2.  (U)  Operational  Test  and  Evaluation:  Since  Titan  III  is  a  mature  program  with  no  major  changes  scheduled,  there  is 

no  requirement  for  a  dedicated  Air  Force  Test  and  Evaluation  Center  (AFTEC)  OTRE  program.  Design  and  operational  require¬ 
ments  are  well  understood,  and  mechanisms  exist  to  handle  ongoing  assessments  and  system  changes.  Specific  program  Space 
Booster  support  will  he  addressed  under  other  OTRE  programs.  IUS  OTRE  is  covered  under  Program  Element  6441 IF. 


/ 


OBJECTIVE  CURRENT  ESTIMATE  DEMONSTRATED 


Low  Earth  Orbit  Missions  (No  Inertial  Upper  Stage) 
Payload  Capability  (pounds) 

100  nautical  mile  altitude-10  foot  Payload 
Fairing,  East  launch  from  Cape  Canaveral 
Air  Force  Station,  Florida 
100  nautical  mile  (polar  orbit)-10  foot  Payload 
Fairing,  launch  from  Vandenberg  Air  Force  Base, 
Cal ifornia 

Synchronous  equatorial  orbit  missions  (with  Intertial 
Payload  Capability  (pounds) 

10  foot  Payload  Fairing 

Cape  Canaveral  Air  Force  Station,  Florida 

Rel lability 


32,800 

32,800 

32,800 

27,600 

27,600 

27,600  ** 

Upper  Stage) 

4,000 

4,000 

3,900 

4,200* 

TBD 

97% 

98% 

100% 

NOTE:  (U)  Due  to  the  development  of  the  Titan  1 1 1 ( 34 ) D  from  the  existing  Titan  III  family  and  the  small  number  of 
systems,  availability  and  maintainability  objectives  have  not  been  specified  for  the  Titan  III (34 )D. 


(U)  With  Extendable  Exit  Cone  on  second  stage. 


**(U)  Based  on  empirical  performance  data  from  ETR. 


FY  1984  ROT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  I3S13QF 

OOO  Mission  Area:  4410  Space  Launch  and  Orbital  Control 
1.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  Thousands) 


Project  FY  1982  FY  1983 

Number  Title  Actual  Estimate 

TOTAL  FOR  PROGRAM  ELEMENT  18,422  28,000 


Title:  Consolidated  Space  Operations  Center 
Budget  Activity:  #6  Defense-wide  Mission  Support 


FY  1984 
Estimate 

72,677 


FY  1985 
Estimate 

73,946 


Additional 
to  Completion 


266,944 


Total 

Estimated 
Cost _ 

463,770 


2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Consol idated  Space  Operations  Center  (CSOC)  consists  of  two 

elements:  the  Satellite  Operations  Complex  (SdC)  and  the  Shuttle  Operations  and  Planning  Complex  (SOPC).  The  need  for 
the  satellite  control  capability  Is  based  on  the  vulnerabi 1 ity  of  the  Satellite  Test  Center  (STC)  in  Sunnyvale,  CA,  a 
single  node  in  the  satellite  control  network  which  provides  tracking,  telemetry,  and  command  capabilites  to  satellites 
supporting  various  national  security  missions.  The  STC  is  vulnerable  to  both  environmental  and  man-made  threats  and  has 
limited  growth  potential.  The  need  for  the  Shuttle  control  capability  stems  from  the  planned  reliance  on  the  Space 
Shuttle  for  001)  missions.  The  000  Shuttle  control  capability  at  Johnson  Space  Center  (JSC)  does  not  meet  all  000  require¬ 
ments  for  planning  and  conducting  000  missions.  The  capacity  at  JSC  is  limited  to  6  to  8  secure  000  flights  per  year, 
security  is  limited  to  SECRET,  and  military  and  civil  space  operations  are  intermingled.  JSC  is  also  a  single  node, 
subject  to  hostile  actions  and  environmental  hazzards.  CSOC  overcomes  these  limitations  by  providing:  a  secure  environ¬ 
ment  from  which  to  conduct  000  space  missions;  siting  to  minimize  environmental  and  man-made  threats;  adequate  capacity 
to  support  the  national  Shuttle  traffic  model;  and  the  capability  to  conduct  military  space  operations  from  dedicated 
000  facilities  allowing  close  coordination  of  Shuttle  and  satellite  operations. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  Thousands) 


19,427 


PROCUREMENT  (OTHER) 


32,116 

20,736 


59,328 

83,190 


64,374 

167,630 


229,597 

364,914 


408,623 

636,470 


FY82  -  ROTSE  decrease  by  JIM  due  to  Air  Force  reprogramming  action  which  resulted  in  a  reduction  in  the  NASA  level  of 
effort  on  SOPC  definition  studies. 

FY83  -  ROTSE  decrease  by  J4. 1M  due  to  Congressional  appropriation  cut. 

FY84  -  ROTSE  shows  added  funds  needed  for  activation  planning  and  training  systems;  better  definition  of  subsystem 

acquisition  costs  derived  from  contractor  and  NASA  studies  is  also  reflected. 

Total  Estimated  Cost  -  The  cost  estimating  activity  has  also  indicated  a  more  appropriate  allocation  of  funds  between 

ROTSE  and  procurement.  The  shift  of  funds  from  procurement  to  ROTSE  is  reflected  in  FY  85  and  the  cost  to  complete 
figures. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  >3S130f 

OOD  Mission  Area"i  /41D  Space  Launch  and  Orbital  Control 


Title:  Consolidated  Space  Operations  Center 
Budget  Activity!  tb  Defense-wide  HTssion  Support 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  Thousands) 


FY  1982  FY  1983 

Actual  Estimate 


FY  1984  FY  1986  Additional 

Estimate  Estimate  to  Completion 


Total 

Estimated 

Cost 


PROCUREMENT  (OTHER)  0 
MILITARY  CONSTRUCTION  0 
OPERATIONS  AND  MAINTENANCE  0 


20,736  80,276  172,456 

67,700  75,000  0 

0  7,690  25,944 


268,177 

0 

Continuing 


541,646 

142,700 

Continuing 


5.  (U)  RELATED  ACTIVITIES:  The  CSOC  will  become  an  Integral  part  of  the  Air  Force  Satellite  Control  Network.  The 

Satellite  Control  Facility  Data  System  Modernization  project,  funded  under  PE  35110F,  contains  contractual  options  to 
provide  the  CSOC  satellite  control  complement  of  equipment.  An  interim  DOD  Shuttle  control  capability  is  now  being 
established  as  the  JSC  Controlled  Mode  under  PE  63411F,  6441 IF  and  12449F.  The  CSOC  Shuttle  operations  complement  of 
equipment  will  be  evolved  from  NASA  systems  and  the  operational  experience  gained  at  the  Johnson  Space  Center.  PE  35151F, 
Satellite  Control  Facility  Communications ,  includes  operations  and  maintenance  funds  for  CSOC  communications.  The  000 
Shuttle  operations  cadre,  the  Manned  Space  Flight  Support  Group,  has  been  established  at  JSC  under  PE  35171F. 


6.  (U)  WORK  PERFORMED  BY:  HO  Space  Division,  Los  Angeles  AFS,  CA  (System  Program  Office) 

Air  Force  Regional  Civil  Engineer,  Dallas,  TX  (Facilities) 

TRW,  Inc.,  Redondo  Beach,  CA  (System  Integration) 

Aerospace  Corporation,  El  Segundo,  CA  (System  Engineering) 

NASA,  Johnson  Space  Center,  Houston,  TX  (Shuttle  Systems  Definition) 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984:  Not  Applicable. 

8.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984: 

(U)  Project:  Consolidated  Space  Operations  Center 

A.  (U)  Project  Description:  The  CSOC  will  be  developed  and  activated  in  several  phases.  Each  phase  will 

result  in  an  increment  of  added  operational  capability.  The  facility  construction  is  planned  for  completion  in  August 

1985.  The  installation  of  a  minimum  satellite  control  capability  and  the  accompanying  communications  interfaces  will 
provide  a  satellite  emergency  back-up  capability  by  April  1986.  The  first  full  satellite  mission  control  center  will  be 
operational  in  November  1986.  The  remaining  satellite  mission  control  centers  will  be  sequentially  activated  during  19C7. 
To  support  the  Shuttle  flight  schedule  as  reflected  in  the  national  Shuttle  mission  model,  the  CSOC  Shuttle  Flight 
Planning  Element  will  be  operational  in  1987.  The  Shuttle  Flight  Readiness  and  Flight  Control  elements  w’ll  be  activated 
in  time  to  provide  a  full  year  of  crew  training,  rehearsals,  and  active  flight  following  (in  parallel  with  NASA  operations 

in  order  to  validate  CSOC  operational  readiness  prior  to  the  first  CSOC  controlled  Shuttle  flight. 
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FY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  I3S13QF  Title:  Consolidated  Space  Operations  Center 

DOD  Mission  Areal  1410  Space  Launch  and  Orbital  Control  Budget  Activity:  46  Defense-wide  Mission  Support 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Facility  design  advanced  to  the  601  completion  milestone.  A  joint  Air 
Force/NASA  design  definition  study  for  the  SOPC  was  initiated  at  Johnson  Space  Center.  Design  of  the  SOC  systems  pro¬ 
ceeded  under  an  Air  Force  Satellite  Control  Faclltly  (AFSCF)  contract  and  30%  of  the  SOC  software  was  completed.  TRW  was 
awarded  a  contract  to  provide  CSOC  system  Integration  support  services. 

(2)  (U)  FY  1983  >ogram:  Facility  design  work  will  be  completed  and  a  contract  for  the  first  phase  of 
facility  construction  (site  preparation)  will  be  awarded.  The  SOPC  design  definition  will  be  completed  and  the  SOPC 
Segment  specifications  will  be  finalized.  SOC  software  development  will  continue.  A  contract  for  the  Communications 
Segment  will  be  awarded. 

(3)  (II)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  A  contract  for  the  second  phase  of 

facility  construction  (buildings)  will  be  awarded.  A  competlTT ve  source  selection  will  be  conducted  for  the  acquisition 

of  the  SOPC  technical  systems.  The  initial  SOC  technical  systems  will  be  acquired  through  the  AFSCF  contract.  Develop¬ 

ment  of  the  communications  systems  will  continue.  The  crew  training  program  will  accelerate  with  the  development  of 
course  materials  and  procurement  of  training  equipments  becoming  major  efforts  in  FY  1984.  The  RDTSE  request  is  based  on 
estimates  provided  by  HQ  AFSC.  These  estimates  are  derived  from  program  office  analyses,  NASA  cost  projections  and  exist¬ 
ing  contract  options.  Changes  from  the  FY83  Descriptive  Summary  Include  updated  estimates  based  on  the  results  of  the 
Air  Force/NASA  SOPC  analysis  and  contracted  definition  efforts  for  the  training  program.  In  general,  refined  program 
definition  has  shown  that  more  development  and  less  procurement  will  be  necessary.  The  restructured  program  shows  earlier 
starts  required  for  some  development  efforts  than  were  previously  projected  when  only  procurement  was  envisioned. 

(4)  (U)  Program  to  Completion:  Facility  construction,  equipment  development,  and  operational  training  will 

continue  In  FY  1985.  Facility  occupancy  is  currently  projected  for  August  1985  with  initial  satellite  control  capability 
in  late  1986  and  initial  Shuttle  operational  flight  planning  starting  In  late  1987.  The  remaining  satellite  mission 
control  complexes  are  planned  for  Installation  by  late  1987  and  an  initial  Shuttle  mission  control  capability  Is  projected 

for  the  late  1980s  to  support  the  national  Shuttle  mission  model.  A  second  Shuttle  flight  control  room  plus  additional 

Shuttle  simulator  system  capability  for  crew  training  and  flight  validation  are  proposed  for  the  early  1990s. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #351 3QF  Title:  Consolidated  Space  Operations  Center 

DOD  Mission  Areal  #410  Space  Launch  and  Orbital  Control  Budget  Activity:  #6  befense-wlde  Mission  Support 

C.  (U)  Major  Milestones: 


Milestones 

Dates 

1. 

Mission  Element  Need  Statements  Validated 

September  1979 

2. 

Environmental  Impact  Analysis  Filed 

February  1981 

3. 

Site  Selection  Announcement 

March  1981 

4. 

Military  Construction  Program  Submission 

January  1982 

5. 

Military  Construction  Program  Approval 

October  1982 

6. 

Facility  Occupancy  Date 

August  1985 

7. 

Satellite  Emergency  Backup  Capability 

April  1986 

8. 

First  Satellite  Mission  Control  Center  Operational 

November  1986 

10. 

Shuttle  Planning  Element  Operational 

November  1987 

— 1 


FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  35160F  Title:  Defense  Meteorological  Satellite  Program 

DOD  Mission  Ares:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defense  Wide  Mission  Support,  *6 


1.  (u) 

RESOURCES  (PROJECT  LISTING)l 

($  In  thousand*) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

43,523 

25,385 

26,570 

50,84  2 

Continuing 

N/A 

2. 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION  NEED:  The 

Defense  Meteorological 

Satellite  Program 

(DMSP)  provides 

visual  and  Infrared  cloud  cover  data  and  other  meteorological ,  oceanographic,  and  solar-geophysical  information.  These 
data  are  required  over  the  entire  surface  of  the  earth  in  support  of  strategic  and  tactical  missions.  At  leastj  } 

satellites  are  required  In  polar  orbit  at  all  times  Jdata  In  the  early  morning  and  early  evening 

"Jdurlng  mid-day  and  rald-nlght.  Program  requirements  were  revalidated  by  the  Joint  Chiefs  of  Staff  on  5  October 
1981.  The  MAJCOM  CINCs  continue  to  strongly  state  their  requirement  for  an  operational  DMSP  in  their  semiannual  S1TREPS 
(situation  reports).  This  Program  Element  provides  the  satellites  and  sensors,  ground  command  and  control.  Air  Force 
mobile  tactical  ground  terminals,  O&M,  and  booster  modifications. 

3.  (U)  COMPARISON  WITH  FY  83  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 


RDT&E 

47,222 

27,751 

35,370 

Continuing 

N/A 

Missile  Procurement 

36,616 

167,900 

34,800 

Continuing 

N/A 

Other  Procurement 

1,833 

6,327 

11,371 

Continuing 

N/A 

RDT&E  FY  82  funding  reduced  S2200K  due  to  a  lower  than  anticipated  settlement  of  a  contingent  liability.  FY  83 
funds  reduced  by  $2366K  to  support  other  high  priority  Air  Force  programs.  FY  84  funding  reduced  due  to 
change  in  Space  Shuttle  transition  from  FY  85  to  FY  89/90  -  RDT&E  development  of  Shuttle  compatible  satellite 
changed  to  FY  85  start  due  to  the  directed  addition  of  4  expendable  booster  launched  satellites  being  procured 
with  a  multiyear  procurement  In  FY  83/85. 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

>  Total 


FY  1982 

FY  1983 

FY  1984 

FY  19B5 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Missile  Procurement 

36,550 

166,800 

33,908 

147,393 

Continuing 

N/A 

Quantity  (Satellites) 

0 

2 

0 

3 

Continuing 

N/A 

Other  Prot  urcmcnt 

185 

6,327 

11 ,261' 

22,788 

Continuing 

N/A 

Operation  and  Maintenance 

13,301 

15,280 

26,103 

27,063 

Continuing 

N/A 
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Prograa  Element:  35160F  Title:  Defense  Meteorological  Satellite  Program 

OOD  Mission  Area:  Space  Launch  and  Orbital  Support,  *410  Budget  Activity:  Defenae  Wide  Mission  Support,  16 

5.  (U)  RELATED  ACTIVITIES:  The  Defense  Meteorological  Satellite  Prograa  la  a  Joint-Service  prograa  in  accordance  with 
the  Memorandum  of  Agreement  on  Joint  Service  Management  and  Operations,  dated  IS  December  1976.  The  prograa  supports 
all  military  services.  Based  on  che  successful  operation  of  an  experimental  receiving  terminal  aboard  the  U.S.S. 
Constellation,  the  Navy  la  equlplng  all  large  carriers  to  receive  data  and  is  operating  two  shore  based  terminals  to  re¬ 
ceive  data.  The  Air  Force  began  procurement  of  new  tactical  terminals  in  FY  1978  with  the  acquisition  of  1  RDT4E  model 
and  3  production  models  that  have  been  operationally  deployed.  Air  Force  follow-on  production  procurement  of  12  terminals 
will  begin  In  FY  84.  The  Marine  Corps  has  procured  1  RDT&E  model  and  began  production  procurement  In  FY  82.  Navy  person¬ 
nel  are  Integrated  Into  the  Program  Office  to  Insure  comparability  between  the  Air  Force  satellites  and  the  receiving 

and  data  processing  equipment  of  the  Navy  and  Marine  Corps.  Personnel  froa  the  Aray's  Atmospheric  Sciences  Lab  are 
coordinating  Army  matters  with  the  Program  Office.  Close  coordination  it  also  maintained  with  the  civilian  weather 
satellite  program  operated  by  the  Department  of  Commerce.  The  two  aystema  have  different  primary  missions  and  different 
primary  sensors.  Cloud  imagery  is  the  primary  Defense  need,  while  vertical  temperature  soundings  are  the  primary  Commerce 
need.  Interchange  of  technology  has  been  continuous,  with  special  emphasis  on  avoiding  duplication  of  effort.  Pursuant 
to  a  study  directed  by  the  Office  of  Management  and  Budget,  Commerce  decided  in  January  1974  to  adopt  the  Defense  space¬ 
craft  design,  the  Block  3D,  as  a  basic  spacecraft  bus  for  the  civil  system.  Atlas  E  launch  services  for  the  Defense 
Meteorological  Satellite  Program  are  provided  by  the  Space  Boosters  Program  (Program  Element  35il9F).  Leased  communica¬ 
tions  are  provided  for  the  DMSP  command  and  control  element  by  DMSP  Communications  (PE  35162F).  The  DMSP  and  the  Air 
Force  Satellite  Control  Facility  (PE  351 I0F)  will  cooperate  to  Install  an  Interoperable  telemetry,  tracking,  and  control 
(TT&C)  antenna  at  the  Thule  Remote  Tracking  Station,  provide  a  backup  control  center  for  the  4000th  Satellite  Operations 
Croup,  and  close  the  Lorlng  AFB  Command  Readout  Station. 

6.  (U)  WORK  PERFORMED  BY :  Development  and  procurement  are  managed  by  the  Space  Division,  Los  Angeles,  CA,  The  Air 
Force  Geophysics  Laboratory,  llanscom  AFB,  Bedford,  MA;  the  Aerospace  Corporation,  El  Segundo,  CA;  and  the  Navy's  Environ¬ 
mental  Prediction  Research  Facility,  Monterey,  CA,  all  contribute  to  the  DMSP  satellite  meteorology  development  program. 
Contractors  include:  RCA,  Princeton,  NJ  (spacecraft  and  satellite  Integration);  Westinghouse  Electric  Corporation, 
Baltimore,  MD  (primary  imaging  sensor  and  ground  display  equipment);  Hughes  Aircraft  Company,  Los  Angeles,  CA,  Barnes 
Engineering  Company,  Stamford,  CT,  Aerojet  Electro-Systems,  Azusa,  CA,  and  Sandla  National  Laboratories,  Albuquerque,  NM 
(mission  sensors);  Harris  Corporation,  Melbourne,  FL  (ground  command  and  control  and  mobile  ground  data  processing 
terminals);  Ceneral  Dynamics  Convalr,  San  Diego,  CA  (launch  vehicle);  and  American  Satellite  Corporation,  Rockville,  MD 
(commercial  communications  data  relay  for  PE  35162F). 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  84:  N/A 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  84: 

(U)  Project:  Defense  Meteorological  Satellite  Program  (entire  PE  Is  considered  a  single  project) 

A.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (u)  FY82  Accomplishments:  Efforts  to  design  and  modify  the  primary  (Imaging)  sensor  for  Space  Shuttle 
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Program  Element :  33160F 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support,  1410 


Title:  Defense  Meteorological  Satellite  Prograa 
Budget  Activity:  Defense  Wide  Mission  Support,  16 


compatibility  were  initiated.  The  satellite  design  was  modified  to  allow  the  DMSP  satellite  to  carry  a  microwave  Imaging 
sensor  and  to  Include  coaaand  and  teleaetry  encryption  hardware.  Design  of  the  Satellite  Data  Handling  System, 
intended  to  laprove  quality  and  tlaellness  of  primary  data,  to  satisfy  mission  requirements  of  Air  Force  Global  Weather 
Central,  was  completed.  Design  efforts  to  laprove  produclhlllty ,  decrease  system  te°>t  time,  and  Increase  on-orbit 
effectiveness  of  the  Block  5D-2  satellite  continued.  The  first  Block  5D-2  satellite  was  delivered  to  the  government  and 
shipped  to  Vandenberg  AFB  and  was  successfully  launched  on  20  December  1982.  Procurement  of  the  Marine  Corps'  Mark  IV  •  , 

transportable  weather  terminals  was  Initiated. 


(2)  (U)  FY  1983  Program;  The  development  of  the  Shuttle  qualified  primary  sensor  will  continue.  The  satel¬ 

lite  reliability  improvement  program  will  continue.  The  program  will  begin  the  multiyear  procurement  with  an  economic 
order  quantity  advanced  buy  of  four  spacecraft  and  primary  sensors.  Parts  and  subassemblies  for  all  four  units  will  be 
procured  in  FYR3  and  the  first  two  spacecraft  and  sensors  will  be  assembled.  (The  second  two  will  be  assembled  in  FY85.) 
Integration  of  the  microwave  imager  will  continue.  Four  precipitating  electron  sensors  will  be  procured.  A  contract 
for  the  design  and  production  of  the  Hardcopy  Imager  Processing  System  will  be  awarded.  This  system  Is  Intended  to 
provide  weather  "pictures",  replacing  old,  unreliable,  and  potentially  hazardous  machines  that  currently  are  used.  The 
second  Block  5D-2  satellite  will  be  delivered  and  launched. 


(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&K  Request:  There  are  no  new  RDT6E  efforts  In  FY84 . 

DMSP  will  continue  the  design  and  production  of  a  Shuttle  qualified  primary  (Imaging)  sensor.  By  FY84,  all  parts  will 
have  been  received  and  the  assembly  and  test  of  the  unit  will  have  begun.  The  satellite  reliability  and  design  Improve¬ 
ment  effort,  started  in  FY82,  will  be  through  the  design  phase,  parts  will  be  in  test  and  qualification  for  Incorporation 
on  the  DMSP  satellite.  The  ground  command  and  control  system  will  be  upgraded  to  minimize  data  handling  time  and  improve 
hardcopy  and  operator  video  displays  to  improve  real-time  telemetry  analysis  and  anomaly  resolution.  Designs  for  includ¬ 
ing  command  and  telemetry  encryption  systems  will  be  finalized.  The  costs  for  these  efforts  are  defined  in  ongoing 
fixed  price  contracts.  i 


(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program.  RDT&E  funding  will  allow  evolutionary  develop¬ 

ment  of  spacecraft  and  sensors  as  necessary  to  support  new  requirements  of  the  special  strategic  missions,  the  Joint- 
Service  mission,  and  the  Joint  Chiefs  of  Staff.  The  program  will  begin  development  of  a  Shuttle  compatible  spacecraft 
in  FY85  with  a  transition  to  Shuttle  In  FY  89/90. 


Malor  Milestones: 


MILESTONES : 


Program  Initiation 
First  Launch 

(U)  Contract  Award  for  Block  5D  Satellite 
(U)  First  Launch  of  Block  3D  Satellite 
(U)  Launch  of  First  Block  5D-2  Satellite 


1  f  ] 

Feb  1972 

11  Sep  1976 
20  Dec  1982 
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Program  Element:  35160F  Title:  Defense  Meteorological  Satellite  Program  DOD 
Mission  Area:  Space  Launch  and  Orbital  Support.  #410  Budget  Activity:  Defense  Wide  Mission  Support,  #6 

(U)  Development  of  Shuttle  Qualified  Primary  Sensor  FY  1982-86 
(U)  Development  of  Shuttle  Qualified  Spacecraft  FY  1985—89 
(U)  First  Launch  from  Shuttle  FY  1989-90 


#93 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #351 7  Title:  Space  Launch  Support 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support.  #410  Budget  Activity:  Defense-wide  Mission  Support,  #6 


1.  (0) 

RESOURCES  (PROJECT  U9TINC)($ 

in  thousands): 

Project 

Number 

Title 

FY  1982  FY  1983  FY  1984  FY  1985 
Actual  Estimate  Estimate  Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROCRAH  ELEMENT  20,151  16,419  34,525  43,607  Continuing  Not  Applicable 

2.  (U)  brief  description  OF  element  AND  MISSION  NEED:  Thia  program  provides  the  Space  Transportation  System  resources/ 

capability  needed  to  transport  Air  Force  space  payloads  Into  their  mission  orbits.  The  main  program  objective  Is  to 
provide  consolidated  management,  programming,  and  execution  of  the  operational  phase  Air  Force  Space  Shuttle,  Inertial 
Upper  Stage  (IUS),  and  Payload  Assist  Module-Delta  class  (PAM-D)  activities  that  are  common  to  the  Department  of  the  Air 
Force  research  and  development  and  operational  satellite  programs. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


RDT&E  20,151  16,419  40,346  Continuing  Not  Applicable 

Procurement  (Missile)  102,975  155,800  172,400  Continuing  Not  Applicable 

The  decrease  In  FY  1984  RDTAE  funds  Is  due  to  a  mission  model  change  which  reduced  the  Orblter  Flight  Charge  (OFC) 
requirements  for  a  Space  Test  Program  sortie  mission.  The  decrease  In  FY  1982  Missile  Procurement  funds  is  the  result 
of  an  IUS  reprogramming  requirement  which  was  less  than  originally  anticipated.  The  decrease  in  FY  1984  Missile  Procure¬ 
ment  funds  Is  the  result  of  a  change  In  IUS  procurement  plans  caused  by  NASA  termination  of  IUS  vehicles. 


4.  (U)  OTHER  APPROPRIATION  FUNDS: 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Procurement  (Missile) 

(Order  Quantity/Full  Fund) 

68,600 

1 52 , 700 

140,190 

258,815 

Continuing 

Not  Applicable' 

(Inertial  Upper  Stages) 

(0) 

(0/2) 

(0/0) 

(8/0) 

(Payload  Assist  Modules-Delta 

class)  (0) 

(28/0) 

(0/1) 

(0/6) 

Operation  and  Maintenance 

62,303 

173,743 

353,297 

658,102 

Continuing 

Not  Applicable 

*  Includes  spares. 
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Program  Element:  #3517 1 F  Title:  Space  Launch  Support 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support,  #6 


5.  (U)  RELATED  ACTIVITIES:  The  IUS  development,  Department  of  Defense  Space  Shuttle  operations  capability  development, 
and  the  acquisition  of  the  Vandenberg  Air  Force  Base  Shuttle  launch  site  are  being  accomplished  in  PE  64 A 1  IF  and  PE 
12449F.  The  research  and  development  satellite  programs  supported  include  the  Space  Test  Program,  Program  Element  63402F; 
and  Che  first  Space  Shuttle  mission  of  each  of  the  following  programs:  the  Defense  Meteorological  Satellite  Program, 
Program  Element  35I60K;  and  the  MILSTAR  Satellite  Communications  Program,  Program  Element  33603F.  Resources  are  pro¬ 
vided  in  the  outyears  to  support  other  systems  in  conceptual  development.  The  operational  satellite  programs  supported 
are  the  Defense  Meteorological  Satellite  Program,  Program  Element  35160F;  the  Defense  Satellite  Communications  System, 
Program  Element  33110F;  the  Defense  Support  Program,  Program  Element  12431F;  the  NAVSTAR  Global  Positioning  System  (GPS), 
Program  Element  35165F;  the  Satellite  Data  System,  Program  Element  35158F;  and  the  MILSTAR  Satellite  Communications 
Program,  Program  Element  33603P.  The  individual  Air  Force  payload  programs  will  provide  resources  for  program  unique 
launch  hardware  and/or  services.  The  resources  for  support  to  other  Department  of  Defense  programs  are  included  In 

the  appropriate  Special  Activity  and  Department  of  the  Navy  Program  Elements. 

6.  (U)  WORK  PERFORMED  BY:  The  responsible  Air  Force  agency  Is  the  Air  Force  Systems  Command's  Space  Division,  Los 
Angeles,  CA.  Systems  engineering  Is  prov'  *"d  by  the  Aerospace  Corporation,  El  Segundo,  CA.  The  IUS  and  spacecraft 
Integration  contractor  Is  the  Boeing  Aer  e  Company,  Seattle,  WA.  The  PAM-D  contractor  is  the  McDonnell-Douglas 
Astronautics  Company,  Huntington  Beach,  CA.  The  payload  Integration  contractor  is  Martin  Marietta  Corporation,  Denver, 

CO.  The  Vandenberg  Air  Force  Base  Shuttle  operations  contractor  has  not  been  selected.  The  National  Aeronautics  and 
Space  Administration  Is  the  Space  Transport  at [ on  System  manager  and  operates  the  national  Space  Shuttle  eastern  launch 
site  at  Kennedy  Space  Center,  FL,  and  the  mission  control  center  at  Johnson  Space  Center,  TX. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FV  1984:  Not  Applicable 

8.  (U)  PROJECTS  OVER  $10  MILLION  IN  FY  19H4: 

A.  (U)  Program  Description:  This  program  provides  the  launch  support  resources  that  are  common  to  the  Department 
of  the  Air  Force  research  and  development  and  operational  satellite  programs.  This  support  Includes  procurement  of  the 
IUS,  PAM-D  and  their  associated  launch  services,  payment  of  Orblter  Flight  Charge  reimbursements  to  the  National  Aero¬ 
nautics  and  Space  Administration,  provision  of  mission  control  operations  and  recurring  payload  Integration  and  operation 
of  the  national  Space  Shuttle  launch  site  at  Vandenberg  Air  Force  Base,  CA. 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (II)  FY  1982  Accomplishments:  NASA  was  reimbursed  for  the  remainder  of  the  costs  associated  with  termina¬ 
ting  BATSON  I l  on  TDKSS.  Mixed  integration  activities  began  for  a  Space  Test  Program  sortie  mission.  The  Manned  Space- 
flight  Engineer  (MSK)  program  was  Initiated  to  define  and  Implement  Improved  man-to-pay load  Interfaces  during  on-orbit 
payload  operations.  This  program  provides  support  for  payload  specialists  who  fly  on  each  Shuttle  flight  to  insure  the 
success  of  Air  Force  missions. 


Program  Element:  #3517 IF  Title:  Space  Launch  Support 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support,  #6 

(2)  (U)  FY  1983  Program:  An  IUS  for  the  first  MILSTAR  mission  was  procured  (Incrementally  funded  in  FY  83, 

84,  and  85).  Mixed  cargo  integration  activities  for  a  Space  Test  Program  sortie  mission  will  continue.  Efforts  will 
continue  to  develop  and  Implement  the  MSE  Program  which  enhances  mission  operations  through  the  use  of  man  during  on-orbit 
payload  operations. 

(3)  (U)  FY  1984  Planned  Program  and  Baslg  for  FY  1984  RDT6B  Requests  The  FY  1984  program  will  Include  payment 
Of  the  OFC  and  mixed  Integration  costs  to  support  a  Space  Test  Program  sortie  mission  in  FY  1985.  KY  1984  funding  Is 
required  for  the  second  year  of  a  three  year,  incrementally  funded  IUS  vehicle  procured  in  FY  1983.  FY  1984  funding  Is 

also  required  to  sustain  the  MSE  Program.  The  IUS  and  OFC  cost  estimates  are  based  upon  firm  prices  from  the  contractors 
and  NASA.  Cost  estimates  for  mixed  Integration  and  the  MSE  program  were  derived  from  contractor  estimates  and  prior  ex¬ 
perience  for  similar  efforts. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C .  ( U )  Ma)or  Milestones: 

Milestones 


IUS  USAKC  II 

hong  lead  award,  1st  IUS  production  contract 

First  Shuttle  Flight 

First  IX) D  use  of  the  Shuttle 

First  Titan/ IUS  flight 

Shuttle  Initial  Operational  Capability  (IOC)  at  Kennedy* 
First  Shut t le/ IUS  flight** 

PAM-1)  block  buy  contract 

First  Don  operational  Shuttle  flight 

Shuttle  TOC  at  Vandenberg  AFH 


Dates 

March  1978 
duly  1980 
April  1981 
June  1982 
October  1982 
November  1982 
Spring  1983 
April  1983 
November  1983 
October  1985 


*  NASA  Milestone 
*  *  Civil  Payload 
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Program  Element :#7 1 1 12F  TITLE : Embedded  Computer  Systems  Improvement  Program 

DOD  HI  salon  Area;f473,  Central  Supply  Activity  Budget  Activlty:06,  Defense  Wide  Mission  Support 


(U)  RESOURCES:  ($  in 

thousands) 

FY  1982  FY  1983 
Actual  Estimate 

FY  1984 
Estimate 

FY  19«5 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROCRAM 
(RDT&E) 

ELEMENT 

—  — 

946 

3,080 

Continuing 

Not 

Appl icable 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Tills  program  Is  an  FY  84  new  start.  Provides  contractual  support  for 
an  AFLC  effort  to  develop  better  support  capabilities  for  embedded  computer  systems  to  avoid  duplication,  redundancy  and 
improve  productivity.  The  program  will  improve  support  to  embedded  computer  systems  through  technical  Innovations,  applied 
management  techniques,  standardization  and  more  efficient  lnfoimatlon  distribution.  It  Impacts  the  support  of  every  modern 
weapon  system.  AFLC'S  critical  mission  need  to  support  new  logistics  requirements  for  digital  weapon  systems  Is  plagued  with 
nonstandard  support  tools,  is  person-power  intensive,  has  support  systems  that  are  system  unique,  has  proliferation  of 
hardware  and  software,  has  limited  capability  for  reprogramming,  and  uses  antiquated  techniques  for  management  and 
engineering  of  embedded  computer  support. 

3.  (U)  COHPARI SON  WITH  FY  1983  DESCRIPTIVE  SUMMARY :  Not  Applicable. 


4. 

(U)  OTHER  APPROPRIATION  FUNDS: 

FY  1982  FY  1983 

Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

Operation  &  Maintenance 

1,500 

3,100 

Continuing 

Not 

Applicable 

5.  (II)  RELATED  ACTIVITIES:  Related  activities  are  in  63728F,  Advanced  Computer  Technology,  64740F,  Computer  Resourse 
Management  Technology  and  the  new  DOD  Software  Initiative.  The  related  activities  are  directed  at  development  phase  of  a 
weapon  system.  This  project  Is  the  only  effort  directed  toward  specific  embedded  computer  system  support  needs  and  is 
applications  oriented. 

6.  (U)  WORK  PERFORMED  BY :  Air  Force  Logistics  Command  will  manage  this  program  with  support  from  the  Air  Logistics  Centers 
and  the  Air  Force  Systems  Command. 

7.  (U)  Embedded  Computer  Systems  Improvemert  Program:  (Single  project  less  than  $10  million  in  FY  1984) 

A.  (U)  Project  Description:  Project  develops  better  support  capabilities  for  embedded  computer  systems  to  avoid 
duplication,  redundancy  and  Improve  operational  support  and  productivity.  To  accomplish  this  critical  operational  support 
need,  five  elements  of  tills  project  will  commence  in  FY  1984.  These  elements  include  embedded  computer  systems  readiness 
support,  networks,  extendable  Integrated  support  facilities,  standardization/automation,  and  engineering  practices. 
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Program  Element :I7 11 12F 
DOD  Mission  Area: 1473 


j _ Cfintral-Fiirwlv  Activity 


TITLE : Embedded  Computer  Systems  Improvement  Program 
Budget  Actlvlty:06,  Defense  Wide  Mission  Support 


B.  (U)  Program  Accomplishments  and  Future  Efforts: 

1.  (U)  FY  1982  Accompllshnients :  The  program  was  defined  during  this  time.  The  AFLC  Stataent  of  Operational  Need 
was  validated  by  HO  USAF. 

2.  (U)  FY  1983  Program:  Continued  planning  efforts  further  defined  this  program. 

3.  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  RDT&E  Request:  The  program  will  officially  coauence. 
Requirements  definition  and  validation  are  planned  with  contractual  assistance  for  embedded  computer  systems  readiness 
support,  networks,  extendable  integrated  support  facilities,  standardization/automation,  and  engineering  practices.  This 
effort  will  continue  Into  FY  1985. 

4.  (U)  Program  to  Completion:  Includes  continuation  of  activities  to  Include  fabrication,  integration  and  concept 
test'ng  to  provide  Increased  operational  readiness  and  support  productivity  for  digital  systems  support  on  most  of  our  modern 
weapon  systems. 

C.  (U)  Major  Milestones:  Not  Applicable. 

8.  (U)  PROJECTS  OVER  SIOM  IN  FY  1984:  Not  Applicable. 
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F Y  1984  ROTAE  8ESCR IPTI VE  SUMMARY 


Program  Element:  J78011F  Title:  Industrial  Preparedness  Program 

DOD  Mission  Area':  Production  Base  Support,  £480  Budget  Activity?  Oefense-Ulde  Hfssion  Support,  1 6 


1.  (U)  RESOURCES  (PROJECT  LISTING! ($  In  thousands): 

Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

1,977 

4,806 

5,154 

Continuing 

N/A 

2.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  maintains  and  provides  required  Improvements  for  Air 

Force-ownid",  contractor -operated  facilities;  engineers,  validates,  and  demonstrates  new  manufacturing  technologies;  funds 
technical  portion  of  factory/plant  Technology  Modernizations  (Tech  Mod);  and  provides  industrial  base  strategic  and  tactical 
planning.  These  efforts  are  necessary  to  reduce  acquisition  costs  and  lead  times,  improve  industrial  readiness,  and 
provide  surge  capability.  This  funding  will  provide  the  absolutely  critical  technology  base  for  future  efforts  and  allow 
for  the  development  of  potentially  ultra-high  payoff  manufacturing  technologies.  It  will  provide  a  direct  link  between 
the  Air  Force  Manufacturing  Technology  (MANTF.CH)  program  and  academia.  It  will  help  develop  academic  centers  of  manufacturing 
excellence  which  will  stimulate  the  undergraduate  and  graduate  education  of  manufacturing  engineers.  Effort  will  include 
research  and  development  in  intelligent  task-automation,  computer-aided  engineering,  design  and  manufacturing,  and  real 
time  processing. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 


ROTAE 

0 

1,977 

4,867 

Continuing 

N/A 

Procurement:  Aircraft 

93,800 

147,400 

157,100 

Continuing 

N/A 

Missile 

24,616 

27,200 

26,600 

Continuing 

N/A 

Other 

9,835 

10,548 

11,188 

Continuing 

N/A 

The  FY  1984  changes  reflect 

several  facilities  actions  necessary 

for  Air 

Force  plants  to  properly 

support  Air 

Force  acquisi  - 

tion  including  the  8- 18  A  AMRAAM  and  a  reduction  of 

Other  Procurement  to 

allow  increased  Aircraft 

Procurement 

MANTECH  A  Tech 

Mod  emphasis. 

4.  (U)  OTHER  APPROPRIATION 

FUNDS  ($  in  thousands) 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

i  Costs 

Procurement:  Aircraft 

103,200 

145,800 

169.500 

116,900 

Continuing 

N/A 

Missile 

27,655 

27,000 

33,495 

34,054 

Continuing 

N/A 

Other 

9,900 

10,498 

6,119 

10,729 

Continuing 

N/A 
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Program  Element:  #7801  IF  Title:  Industrial  Preparedness  Program 

(10D  Mission  Area:  Production  Base  Support,  1 480  Budget  Activity:  Defense-Wide  Mission  Support,  |6 

5.  ( U)  RELATE!)  ACTIVITIES:  Both  the  Army  and  the  Navy  maintain  active  Industrial  Preparedness  programs.  Other  govern¬ 
ment  agencies  such  as  NASA  and  the  National  Bureau  of  Standards  maintain  active  MANTECH  efforts.  The  latter  activity  is 
fully  coordinated  through  the  DOD  Manufacturing  Technology  Advisory  Group  (MTAG).  Numerous  joint  MANTECH  projects 
involving  two  or  more  services  and  other  government  agencies  are  coordinated  through  subcommittees  of  the  MTAG.  Internal 
Air  Force  participants  are  the  Air  Force  Systems  Command  (AFSC)  and  the  Air  Force  Logistics  Command  (AFLC).  Projects  are 
jointly  planned  and  prioritized  with  appropriate  major  command  doing  the  execution.  Typical  efforts  providing  technical 
input  to  this  PE  Include  62102F,  Materials;  62201F,  Aerospace  Flight  Dynamics;  62203F,  Aerospace  Propulsion;  62302F,  Rocket 
Propulsion;  and  63211F,  Aerospace  Structures  and  Materials.  This  program  impacts  numerous  other  Air  Force  program  elements, 
such  as  64226F ,  B-1B  and  72007F,  Depot  Maintenance.  Existing  subelemants  of  this  PE  Include  Industrial  Facilities, 

Industrial  Base  Planning,  Industrial  Productivity  t  Responsiveness  Improvement,  and  Manufacturing  Technology. 

6.  (U)  WORK  PERFORMED  BY:  The  program  Is  executed  by  the  AFSC  and  AFLC  for  implementation  In  private  Industry. 

Agencies  participating  1n_the  execution  include  the  Wright  Aeronautical  Laboratories,  AFSC's  system  product  divisions, 
and  AFLC's  Air  Logistics  Centers.  Many  contractors  are  involved,  including  McDonnell -Douglas,  Rockwell  International, 
Lockheed,  Avco,  General  Dynamics,  Martin-Marietta ,  Boeing,  Westinghouse ,  General  Electric,  Pratt  &  Whitney,  and  numerous 
additional  prime  and  sub  aerospace  contractors.  Well  over  80  contracts  are  expected  to  be  funded  in  FY  1984.  Several 
academia/industry  teams  will  perform  the  research  and  development  efforts. 

7.  (U)  PROJECTS  LESS  THAN  $10  Million  in  FY  1984: 

A.  (U)  Project:  Industrial  Preparedness  Program,  PE  7801 IF. 

B.  (U)  Project  Description:  Erosion  of  the  Aerospace  Forces  industrial  base  and  the  advancing  technology  of  weapon 
systems,  equipment,  and  aerospace  materiel  have  caused  greatly  increasing  acquisition  and  maintenance  costs.  This 
increase  Is  further  complicated  by  the  increasing  dependence  on  foreign  sources  for  critical/strategic  materials  and 
materiel.  Correction  of  this  situation  is  needed.  This  includes:  maintenance  and  improvement  of  existing  industrial 
plants,  new  facilities,  new  technology  (demonstrated  as  a  major  factor  in  productivity  improvement),  and  capitalization 
needed  for  facilitation  and  modernization.  Additional  analyses,  both  for  overall  guidance  and  planning  and  for  specific 
implementation  will  guide  investment,  improvement,  and  the  development  of  a  scientific  foundation  critical  for  technology 
improvement.  The  objective  of  this  program  element  Is  to  fund  appropriate  work  where  private  industry  cannot  or  will  not 
make  such  investments.  This  program  element  stimulates  private  investment  through  government  "seed"  Investment  in  technology 
and  shares  the  risks  and  benefits  of  mutual  investment.  Major  benefits  of  the  program  element  include  reduced  acquisition 
costs  or  cost  avoidances,  reduced  acquisition  lead  times,  reduced  maintenance  costs  and  process  time,  and  improved  product 
quality.  A  benefit  resulting  from  this  is  technology  diffusion  that  will  enhance  our  national  industrial  base  as  a  whole, 
thus  Increasing  our  international  economic  competitiveness. 


900  939  '/V/ 
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Program  Element:  #7801 IF 

000  Mission  Area:  Production  Base  Support,  #480 


Title:  Industrial  Preparedness  Program 
Budget  Activity”:  Defense-Wide  Mission  Support.  #6 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

(1)  (U)  FY  1982  Accomplishments:  Numerous  manufacturing  technology  efforts  have  been  completed  and  transferred 
to  the  private  sector!  One  example'  was  the  engineering  and  validation  of  improved  composite  fabrication  techniques 
that  will  significantly  reduce  production  costs  and  have  demonstrated  applicability  to  large  aircraft  structures. 

The  Technology  Modernization  (Tech  Mod)  (a  contractually  linked  government  investment  in  technologies  and  private 
Industry  investment  in  capitalization)  with  the  F - 16  prime  contractor  has  yielded  a  return  to  date  which  exceeds  the 
goverment  investment  of  $25M.  Anticipated  benefits  to  the  Air  Force  investment  are  returns  of  nearly  &;1.  This  program 
completed  critically  required  facilities  maintenance  and  Improvements,  including  environmental  protection  actions. 
Facilities  projects  were  accomplished  at  Air  Force  plants:  3  (Tulsa,  OK),  4  (Fort  Worth,  TX),  6  (Marietta,  GA),  19 
(San  Diego,  CA),  28  (Everett,  MA),  42  (Palmdale,  CA),  44  (Tucson,  AZ),  59  (Binghamton,  NY),  63  (Grafton,  MA),  78 
(Brigham  City,  UT),  and  others.  Industrial  Base  Planning  was  initiated. 

(2)  (U)  F1M083  Program:  Industrial  Preparedness  Planning  will  receive  new  emphasis  as  Industrial  Base  Planning. 

This  emphasis  incTudes  planning  "an  overall  strategy  and  developing  a  guide  for  industrial  preparedness/productivity/ 
responsiveness  actions.  An  RDTAf.  initiative  will  assess  and  start  the  development  of  manufacturing  sciences  in  the 
areas  of  sensor  device  phenomena  and  sensor  theory,  control  theory,  3-dimensional  material  flow  technology  for  computer 
aided  forging  die  design/manufacture,  and  end-effector  phenomendn  and  manipulator  theory.  Advanced  manufacturing 
research  will  be  explored  in  areas  such  as  submicron  electronic  device  processing  technology,  composite  fabrication 
theory,  electronic  and  avionic  packaging  technology,  metal  removal  phenomenon,  and  others.  The  technology  portion 

of  the  8- IB  Tech  Mod  for  the  airframe  and  propulsion  prime  and  sub  contractors  will  also  start.  Facilities  projects 

will  be  accomplished  at  Air  Force  Plants:  3  (Tulsa,  OK),  4  (Fort  Worth,  TX),  6  (Marietta,  GA),  19  (San  Diego,  CA),  28 
(Everett,  MA),  29  (Lynn,  MA) ,  42  (Palmdale,  CA) ,  44  (Tucson,  AZ),  59  (Binghamton,  NY).  78  (Brigham  City,  UT) ,  85 
(Columbus,  OH)  and  others.  Industrial  Base  Planning  will  also  be  performed. 

(3)  (U)  FY  1984  Planned  Program  and  Basis  for  FY  1984  ROT&E  Request:  Manufacturing  science  will  include  research 
and  development  in  intelligent  task  automation;  computer  aided  engineering~Tor  forging  die  design  and  manufacturing; 
processing  for  improved  fabrication  yield  of  mercury -cadmium-tel lerium  infra-red  detectors;  intelligent/interactive 
curing  of  composites;  closed  loop  processing  of  optical  coatings;  and  computer  planning,  management,  and  control  of 
electronic  packaging.  Planning  products  will  become  available  to  guide  FY  86-90  program  investments.  Industrial 

Base  Technology  Modernizations  will  be  pursued  to  Incentivize  private  capital  investments  both  in  the  AFSC  contract 
sub-tiers  and  with  at  least  one  AFLC  contractor,  and  the  technology  portion  of  the  B-1B  Tech  Mod  will  be  completed. 
Critical  facilities  supporting  Air  Force  systems  will  be  maintained  and  improved  as  required. 

(4)  (U)  Program  to  Completion:  Existing  programs  will  continue.  Major  new  MANTECH  thrusts  will  be  initiated 

based  on  planning  guidance.  Manufacturing  Science  results  will  be  transitioned  into  procurement  and  O&M  funded  MANTECH 
efforts.  New  capital  incentive  efforts  and  industrial  preparedness  measures  will  be  initiated  based  on  planning  guidance. 
These  efforts  will  be  incorporated  within  the  appropriate  acquisition  programs.  Individual  planning  efforts  will  be 
consolidated  into  an  integrated  system. 


D.  (II)  Milestones:  Not  applicable. 
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FY  1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  f 78Q19F 

DOD  Mission  Areal  1451  -  Major  Ranges  and  Test  Facilities 


Title:  Utah  Teat  and  Training  Range 

Budget  Activity: #6  -  Defense  Wide  Mission  Support 


1.  (U)  RESOURCES  (PROJECT  LISTIHC) :  ($  In  thousands) 

Project  FY  1982  FY  1983 

Number  Title  Actual  Estimate 


FY  1984  FY  1985  Additional 
Eat lmate  Estimate  to  Completion 


Total 

Estimated 

Cost 


TOTAL  FOR  PROCRAM  ELEMENT 


1,793  2,080 


2,229  2,250  Continuing 


Not  Applicable 


2.  (u)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Utah  Teat  and  Training  Range  (UTTR)  la  located  In  western 

Utah  and  consists  of  5800  square  miles  of  controlled  airspace  and  2875  square  miles  of  restricted  land  area.  The  range 
supports  test  and  evaluation  of  Alr/Cround  Launched  Cruise  Missiles  (ALCM/CLCM),  Remotely  Piloted  Vehicles  (RPV),  and 
parachute  recovery  systems;  Tactical  Air  Command  combat  crew  training;  Air  Force  Logistics  Command  aircraft  and  munitions 
tests;  Air  Force  Test  and  Evaluation  Center  (ARTEC)  operational  test  and  evaluation;  and  training  for  the  Air  Force 
Reserves.  RDT&E  funds  are  used  to  develop  new  Instrumentation  and  to  Improve  and  modernize  existing  range  Instrumentation 
used  for  gathering  and  processing  telemetry,  optical,  and  metric  data  for  range  users. 


3.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  In  thousands) 


RDT&E 

Other  Procurement 


1,793  2,080  2,342 

2,781  987  1,656 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands) 

Other  Procurement  (3080)  3,022  964  1,596 


Continuing  Not  Applicable 

Continuing  Not  Applicable 


706  Continuing  Not  Applicable 


5.  (U)  RELATED  ACTIVITIES:  The  Utah  Test  and  Training  Range  supports  DoD  programs  and  those  of  other  government 

agencies.  The  majority  of  the  workload  Is  performed  under  contract  (60  percent).  The  funding  source  for  this  contract 
Is  the  Operations  and  Maintenance  appropriation. 


6.  (U)  WORK  PERFORMED  BY :  The  Utah  Test  and  Training  Range  Is  managed  and  operated  by  the  Air  Force  Systems  Command's 

6501st  Range  Squadron  at  Hill  AFB,  UT.  Procurement  and  contract  management  support  is  provided  by  the  Air  Force  Systems 
Command's  Air  Force  Flight  Test  Center  at  Edwards  AFB,  CA.  The  RDT&E  appropriation  will  be  used  to  fund  six  technical 
equipment  Improvement  contracts  in  FY  1984,  the  largest  of  which  Is  anticipated  to  be  less  than  $600,000.  The  contracts 
will  be  released  for  bid  In  FY  1983. 


7.  (U)  UTAH  TEST  AND  TRAINING  RANGE  (SINGLE  PROJECT  LESS  THAN  $10  MILLION  IN  FY  84): 


A.  (U)  Project  Description:  RDT&E  funds  are  used  to  Improve  and  modernize  the  range  Instrumentation  used  for 
gathering  and  processing  telemetry,  optical  and  metric  data  for  range  users.  Range  users  Include  development  and 
operational  testing  of  cruise  missiles,  unmanned  vehicles,  and  airborne  parachute  recovery  systems.  It  also  supports 
airborne  tactical  training  for  active  and  reserve  units,  and  provides  scenarios  for  large  scale  operational  exercises. 
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Program  Element:  #78019  Title:  Utah  Teat  and  Training  Range 

DOD  Mission  Area”  #45!  -  Major  Ranges  and  Test  Facilities  Budget  Activity:  #6  -  Defense  Wide  Mission  Support 

B.  (U)  Program  Accomplishments  and  Future  Efforts: 

(1)  (U)  FY  1982  Accomplishments:  Effective  at  the  beginning  of  FY  1979  the  Utah  Test  and  Training  Range  was 
placed  within  the  purview  of  Department  of  Defense  Directive  3200.11,  the  directive  which  governs  the  use,  management 
and  operation  of  major  DoD  ranges  and  test  facilities.  FY  1982  RDT&E  funds  were  used  to  continue  the  upgrade  of  the 
range  mission  control  center  and  communications  system. 

(2)  (U)  FY  1983  Program:  RDT&E  funds  will  be  used  to  continue  the  upgrade  of  the  range  communication  system 
and  the  upgrading  of  data  transmission  and  display  systems. 

(3)  (U)  FY  1984  Planned  Program  and  Baals  for  FY  1984  RDT&E  Request t  RDT&E  funds  will  be  uaed  to  continue  the 
range  update  Into  FY  1983.  FY  1984  upgrades  Include  continued  upgrading  of  the  range  communications  and  data  transmission 
and  display  systems.  Additional  efforts  Include  the  development  of  a  small  airborne  Instrumentation  unit  which  will  be 
compatible  with  existing  ground  Instrumentation  and  additional  upgrades  to  the  mission  control  center. 

(4)  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

C.  (U)  Major  Milestones:  Not  Applicable  ' 
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PY  1984  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element :  I78026F 

DOD  Mission  Areal  >473  -  Defense  Syetea  Coat  Effectiveness/ 

Improvements 


Title:  Productivity,  Reliability,  Availability,  and 

Maintainability  (PRAM) _ 

Budget  Activity:  <6  -  Defense  Wide  Mission  Support 


l.  (U) 

RESOURCE  (PROJECT  LISTtNC): 

<» 

In  thousands) 

Project 

Number 

Title 

FY  1982 
Actual 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

9,665 

9,681 

14,472 

17,134 

Continuing 

N/A 

2.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND 

MISSION  NEED: 

The  Air 

Force  has 

an  urgent 

need  to  reduce 

the  rising  cost  of 

ownership  and  Improve  productivity,  reliability,  availability  and  maintainability  of  Its  operational  systems.  The  office 
of  the  Secretary  of  Defense  (OSD)  FY  81-85  Consolidated  Culdance  stated,  "We  have  learned  that  It  la  virtually  Impossible 
to  anticipate  and  solve  all  reliability  problems  in  a  complex  weapon  system  before  it  is  fielded.  In  order  to  realize  the 
intended  performance  from  a  system,  one  must  plan  to  Improve  the  design  with  reliability  and  maintainability  modifications 
throughout  most  of  its  service  life."  PRAM  has  continued  to  respond  forcefully  to  fill  this  major  gap  for  programs 
since  Its  Inception  in  1975  by  the  Air  Force  Chief  of  Staff,  through  Judicious  and  timely  investments  in  projects  leading 
to  lower  life  cycle  costs  and  Improved  operational  readiness.  The  need  for  continuing  this  vital  program  has  been  docu¬ 
mented  over  the  years  by  commanders  of  both  Air  Force  Systems  Command  and  Logistics  Command,  and  has  been  underscored  by 
the  Assistant  Secretary  of  Air  Force  for  Research,  Development  and  Logistics  as  well  as  the  Under  Secretary  of  Defense  for 
Research  and  Engineering. 

3.  <u>  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 


RDTSE 


9,165  9,681  10,145  Cont.  N/A 


Program  funding  level  of  effort  Increased  in  FY  84  and  FY  85  to  allow  the  Air  Force  to  expand  the  scope  of  the  PRAM 
program.  The  expanded  program  will  save  at  least  an  additional  $25  million  from  FY  84  projects  and  $40  million  from 
FY  85  projects. 


4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

5.  (U)  RELATED  ACTIVITIES:  This  program  is  related  to  Program  Element  (PE)  64212F,  Aircraft  Equipment  Development 
(AED),  which  has  as  one  of  its  goals  the  reduction  of  weapon  systems  ownership  costs  though  development  of  aircraft 
equipment  with  minimum  life  cycle  coat.  The  PRAM  and  AED  programs  are  complementary  with  AED  basically  funding 
development  of  end  items  of  equipment  and  PRAM  primarily  funding  adaptation  of:  (1)  high  reliability,  current  technology 
to  older  systems,  (2)  adaptation  of  commercial  items  and  procedures  to  military  applications,  and  (3)  improvements  in 
development  and  acquisition  techniques,  methods  and  specifications. 

PRAM  plays  a  complementary  role  with  the  aircraft  engine  Component  Improvement  Program  (CIP).  The  C1P  is  concerned  with 
performance  growth  in  specific  current  operational  engines.  PRAM's  role  deals  with  efforts  applicable  to  several  engines 
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Chat  laprove  reliability  or  lower  engine  life  cycle  coats.  To  ensure  their  complementary  operation,  PRAM  propulsion 
projects  are  closely  coordinated  with  the  Air  Force  Propulsion  Lab  and  the  Aeronautical  Systems  Division's  Propulsion 
Program  Office.  A  dialogue  has  been  established  with  the  Army  and  Navy  through  which  program  activities  and  accomplish¬ 
ments  are  being  exchanged. 

6.  (U)  WORK  PERFORMED  BY:  The  PRAM  Program  Office  Is  located  at  Wrlght-Patterson  AFB,  OH.  Satellite  PRAM  offices  have 
been  established  at  each  of  the  five  Air  Force  Air  Logistics  Centers  and  at  the  Aerospace  Culdance  and  Metrology  Center  In 
Newark,  oh.  The  Air  Force  Flight  Dynamics,  Avionics,  Materials  and  Propulsion  Laboratories,  as  wall  as  the  Air  force 
Flight  Test  Center,  Aeronautical  Systems  Division,  and  the  Space  Division,  have  been  participants  In  PRAM  projects. 

The  five  largest  PRAM  contractors  In  FY  82  were:  Boeing  Military  Aircraft  Company,  Wichita,  KA;  Hewlett-Packard,  San 
Antonio,  TX;  Systems  Research  Lab,  Dayton,  OH;  McDonnell  Douglas,  St.  Louis,  MO;  General  Electric,  Burlington,  VT; 

There  were  78  additional  contractors  with  a  total  of  104  separate  contracts  valued  at  $5.5M. 

7.  (U)  PRODUCTIVITY,  RELIABILITY,  AVAILABILITY,  AND  MAINTAINABILITY  (PRAM)  (Single  Project  over  $10  million  In  FY  84): 

A.  (U)  Project  Description:  The  Department  of  Defense  (DOD)  Consolidated  Guidance  for  FY  81-85  highlights  the 
fact  the  "our  tactical  Air  Forces  represent  the  most  expensive  Investment  among  our  general  purpose  forces.  Procurement 
and  Operating  coats  continue  to  rise  steadily,  more  rapidly  than  defense  spending  as  a  whole,  even  after  adjusting  for 
Inflation."  The  guidance  further  expresses  "deep  concern  about  the  future  impact  of  these  trends  on  the  size,  age, 
and  readiness  of  the  forces,"  and  calls  for  "major  Initiatives  to  reverse  these  disturbing  trends  and  to  provide  an 
effective  combat  capability  commensurate  with  our  Increasing  commitment  of  resources."  The  PRAM  program  Is  filling  thla 
urgent  requirement  to  reduce  the  rising  cost  of  ownership  while  Improving  the  operational  readiness  of  our  ln-servlce 
weapon  systems.  PRAM's  Judicious  and  timely  Investment  In  projects  lead  to  lower  life  cycle  costs.  These  Improvement 
projects  drive  the  very  same  parameters  (e.g.,  productivity,  reliability,  availability  and  maintainability)  that  lead 
also  to  Improved  operational  readiness. 

(U)  This  program  attacks  the  high  coat  of  doing  business  by  focusing  management  attention  and  funds  In  a  concentrated  ef¬ 
fort  to  reduce  operational  and  support  costs  without  sacrificing  systems  effectiveness.  The  program  objective  Is  pursued 
through  Investments  in  cost  reduction  projects.  These  projects  are  to:  (1)  Improve  the  reliability  and  maintainability 
of  weapon  systems  through  modifications  and  parts  substitution,  (2)  Improve  the  efficiency  and  productivity  of  maintenance 
am!  Xoglslc  support  organizations  at  all  levels  through  Improved  procedures  and  documentation,  (3)  exploit  lower  life 
cycle  cost  alternatives  In  systems  configurations  through  component  commonality  and  use  of  current  technology  lower  cost 
components,  (4)  Improve  specifications,  standards,  test  methods  and  techniques,  and  (5)  enhance  the  operational  readiness 
of  our  deployed  systems.  Implementation  of  these  projects  leads  to:  reduced  support  manpower  requirements;  lower  spares 
consumption,  stock  levels  and  atorage/tranftportntlon  costs;  Improved  force  readiness;  and,  fuel  conservation  through 
Improved  equipment  and  techniques.  The  need  for  PRAM  projects  for  operational  systems  stems  from  the  fact  that  technology 
advances  through  several  cycles  during  the  single  lifetime  of  many  of  our  systems.  Successful  prototypes  or  studies  are 
not  Implemented  by  PRAM,  but  are  Implemented  by  procedural  cha  iges,  such  as  preferred  spares,  or  through  the  Air  Force 
Modification  Program. 

<)05  0  t/C/ 


i 


i 


F78026F 

#473  -  Defense  System  Cost  Effectiveness/ 
improvements 


Title)  Productivity,  Reliability,  Availability. 

Maintainability  (PRAM) _ 

Budge t  Activity:  >6  -  Defense  Wide  Mission  Sup 


Program  Element:  I78026F  Title:  Productivity,  Reliability,  Availability,  and 

Don  Mission  Area:  M73  -  Defense  System  Cost  Effectiveness/  Maintainability  (PRAM) _ 

Improvements  Budget  Activity:  16  -  Defense  Wide  Mission  Support 

(U)  To  manage  this  program,  an  office  has  been  established  which  is  manned  by  personnel  experienced  In  the  research  and 
development,  acquisition,  and  logistic  support  disciplines.  This  Is  a  Joint  Logistics  Command  and  Systems  Command  office, 
equally  responsible  and  responsive  to  the  two  commanders.  As  such,  the  program  office  Is  able  to  cut  across  traditional 
functional  and  organizational  lines  to  accomplish  Its  goals.  This  office  operates  an  integrating  leadership  organization, 
achieving  Its  objectives  primarily  through  interaction  with  Air  Force  Laboratories,  System  Program  Offices,  Air  Logistics 
Centers,  Major  Commands  and  Industry. 

(U)  PRAM  provides  the  front-end  risk  reduction,  investigation,  prototyping  and  evaluation  of  Improvement  projects  geared 
toward  in-service  weapon  systems.  These  projects  lead  to  improved  hardware,  specification,  standards,  teat  methods,  and 
adaptation  of  commercially  available  Items  to  lower  ln-sarvice  weapon  eyttem/aubeyatem  life  cycle  coats.  PRAM  funds  will 
not  be  used  to  develop  new  systems  or  to  augment  the  funding  of  other  development  programs.  Completed  projects  are 
subjected  to  audit  during  the  amortization  period  to  verify  savings. 

R.  (U)  Program  Accomplishments  and  Future  Programs: 

(1)  (U)  FY  1982  and  Prior  Accomplishments:  The  PRAM  Program  Office  was  formed  in  August  1975.  As  of  September, 
1982,  PRAM  had  Initiated  577  projects  representing  a  cumulative  PRAM  investment  of  $68.2  million  for  an  estimated 
program  net  savings,  five  years  after  Implementation,  of  $1.78  billion.  These  projects  were  in  the  areas  of  airframes, 
avionics,  propulsion,  missiles  and  space,  depot  maintenance,  and  other  support . areas .  A  total  of  385  projects  have 
been  completed  with  a  combined  five-year  savings  of  $872.8  million  for  a  PRAM  Investment  of  $37.9  million.  An  example 
of  reducing  operations  and  support  costs  Is  the  Portable  Servoac tuator  Test  System  prototyped  by  PRAM  to  test  actuators 
on  the  aircraft.  Many  actuators  are  needlessly  removed  because  there  Is  no  way  to  determine  their  condition  without 
removal  and  shop  inspection.  The  PRAM  tester  can  determine  the  condlton  of  a  servoac tuator  while  It  Is  on  the  aircraft, 
thus  eliminating  unnecessary  removal.  The  $1.8  million  savings  for  this  effort  will  result  from  Increased  productivity. 
Another  productivity  effort  will  facilitate  the  removal  of  hybrid  packages  of  electronic  components  from  avionics 
printed  circuit  boards  without  damaging  the  circuit  boards.  This  effort  will  save  $3.2  million  for  the  F-15  aircraft 
alone,  and  will  be  applicable  Air  Force  wide.  PRAM  Is  Increasing  depot  productivity  by  Introducing  new  technology.  An 
advanced  tungsten  Inert  gas  welding  system  will  allow  repair  of  aircraft  components  currently  condemned  as  non  repairable. 
In  addition,  this  system  does  not  require  heat  treating  of  finished  parts,  since  It  operates  at  relatively  low  tempera¬ 
ture.  Annual  savings  at  one  depot  alone  will  exceed  $1.2  million. 

(2)  (U)  FY  1983  Program:  The  $9.7  million  program  provided  a  stable  program  funding  level.  In  the  functional 

areas  addressed  by  PRAM  (l.e.,  airframes,  avionics,  missiles  and  space,  propulsion,  depot  and  other  support),  advances 
in  technology  accelerate  through  several  generations  during  the  operational  life  span  of  most  of  our  older  weapon  systems. 
PRAM  will  continue  to  harness  new  technology  and  facilitate  Its  transition  to  our  ln-servlce  systems  to  lower  the  cost 
of  ownership.  In  addition,  PRAM  will  continue  to  place  great  emphasis  on  support  of  urgent  Air  Force  Initiatives  within 
our  Charter.  In  this  regard,  PRAM  has  undertaken  projects  to  Increase  reliability,  Increase  productivity,  conserve 
fuel,  and  reduce  operations  and  support  costs.  One  project  to  Increase  reliability  will  macroencapsulate  high  voltage 
power  supply  components  of  aircraft  avolnlcs.  A  one  to  five  mil  layer  of  modified  polyurethane  will  form  an  Insulating 
and  moisture  barrier  which  will  dramatically  reduce  component  failures.  The  component  will  be  accepted  under  normal 


Program  Element:  I78Q26F  Title:  Productivity,  Reliability,  Availability,  and 

DOD  Mission  Area:  #473  -  Defense  System  Coat  Effectiveness/  Maintainability  (PRAM) _ _ 

Improvements  Budget  Activity:  #6  -  Defense  Wide  MlsTlon  Support 

production  qualification  testing  procedures,  with  lower  production  costs  and  greater  reliability.  Estimated  five 
year  savings  are  $3.9  million.  An  effort  to  Increase  depot  productivity  will  utilize  new  technology  to  reduce  by 
7SZ  the  manhours  required  to  Inspect  plating,  stripping  and  cleaning  solutions.  An  Inductively  Coupled  Plasma  system 
will  replace  current  quantitative  analysis  techniques.  The  process  has  Air  Force-wide  application.  Annual  savings 
at  San  Antonio  Air  Logistics  Center  alone  are  expected  to  be  $200  thousand.  Another  PRAM  effort  Is  testing  an  Improved 
wing  fuel  tank  sealant  to  reduce  fuel  leaks.  The  new  sealant  utilizes  pyramid  shaped  f luorosillcone  particles.  Instead 
of  plastic  beads.  Testing  to  date  Indicates  the  new  sealant  out-perforas  the  current  sealant  by  a  factor  of  twelve. 

(3)  (U)  FY  1984  Program:  The  FY  1984  program  funding  level  of  $14.5  million,  an  Increase  of  $4.8  million 
over  FY  1983,  reflects  vitally  needed  real  program  growth.  This  growth  reflects  the  Increased  participation  of  different 
Air  Force  agencies  in  the  exploitation  of  cost  reduction  opportunities.  Senior  military  and  civilian  Air  Force  execu¬ 
tives  continue  to  stress  the  need  for  this  vital  program.  Accordingly,  PRAM  will  apply  maximum  management  attention  to 
Improve  the  operational  readiness  and  to  lower  the  cost  of  ownership  of  our  older  In-service  systems.  Candidate  PRAM 
projects  exceeding  the  budget  request  have  been  complied.  As  in  the  past,  projects  actually  pursued  will  be  those 
offering  the  best  potential  return  on  Investment.  This  program  provides  Investment  funds  for  projects  leading  to  reduced 
cost  of  ownership  or  enhanced  force  readiness  In  the  areas  of  airframes,  avionics,  propulsion  (non-Component  Improvement 
Program  applications  affecting  logistics  support,  repair  technology  'and  test  methods  that  impact  more  than  one  engine 
model),  missiles,  depot  maintenance  and  other  support  areas.  Specific  projects  to  be  funded  will  be  formulated  by  the 
PRAM  Program  Office  and  Its  affiliated  field  offices.  Selection  of  projects  will  be  based  on  such  criteria  as  risk, 
projected  cost,  return  on  Investment,  net  savings,  amortization  period,  Implementation  period,  or  the  contribution  to 
current  Air  Force  Initiatives  (t.e.,  readiness,  mobility,  fuel  conservation)  within  the  scope  of  the  PRAM  Charter. 
Projects  selected  for  Investment  will  continue  to  be  audited  during  the  amortization  period. 

(4)  ( U )  Program  to  Completion:  This  is  a  continuing  program. 


C.  (0)  Milestones:  Not  applicable. 


FY1984  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Eleaent :  f01004F 

DOD  Mission  Area:  International  Activities,  1460 


Title:  International  Military  Headquarters  and  Agencies 
Budget  Activity:  Defense-Wide  Mission  Support,  lb 


1.  (U)  RESOURCES  (PROJECT  LISTING) ($  In  thousands): 

Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

Esc Imate 

Number 

Title 

Act  usl 

Estimate 

Est  imate 

Estimate 

to  Completion 

Co8t  B 

TOTAL  FOR  PROGRAM  ELEMENT 

2,670 

2,788 a 

2,722 

2,746 

Cone lnulng 

Not 

Applicable 

2447 

SHAPE  Technical  Centre/ 

2,463 

2,397 

2,421 

ACARD/Coop  R&D 

2446  Von  Karman  Institute  32S  325  32S 


2.  (U)  BRIEF  DESCRIPTION  OF  ELE1..-.IT  AND  MISSION  NEED:  This  prograa  satisfies  Department  of  Defense  (DOD)  administrative 

agent  responsibilities  for  the  North  Atlantic  Treaty  Organization  (NATO)  Advisory  Croup  for  Aerospace  Research  and 
Development  (ACARD)  In  Paris,  France  and  for  the  Supreme  Headquarters  Allied  Powers  Europe  (SHAPE)  Technical  Centre  (STC) 
In  The  Hague,  Netherlands,  pays  for  Untted  States  scientists  at  STC,  supports  United  States  Air  Force  participation  In 
cooperative  research  and  development  (R&D)  agencies  and  groups,  and  pays  the  United  States  share  of  NATO  support  for  the 
von  Karman  Institute  in  Brussels,  Belgium.  Support  of  this  program  is  a  continuing  international  commitment  under  the 
auspices  of  MATO  and  our  mutual  weapons  development  agreements  with  our  allies. 


^Excludes  civilian  pay  raise  effective  1  October  1982 


i.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY: 

FY  1982 

FY  1983 
Estimate 

FY  1984 
Estimate 

FY  1985 
Estimate 

Addlt lonal 
to  Coapletion 

Total 
Est 1 mated 
Cost  s 

RDT&E  2,595 

2,788 

2,762 

Cont lnulng 

Not 

Applicable 

4.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element::  #01004F 

DOD  Mission  Area:  International  Activities,  #460 


Title:  International  Military  Headquarters  and  Agencies 
Budget  Activity:  Defense-Wide  Mission  Support,  tb 


5.  (U)  RELATED  ACTIVITIES:  Supports  International  cooperative  RAD  agreements.  Information  Exchange  Projects,  the  l)S 
Mutual  Weapons  Development  Data  Exchange  Program,  The  Technical  Cooperation  Program  with  the  United  Kingdom,  Canada, 
Australia,  and  New  Zealand,  the  Defense  Research  Group,  and  the  US  Air  Senior  National  Representative  to  the  Under 
Secretary  of  Defense  for  Research  and  Engineering. 

6.  (U)  work  PERFORMED  BY:  Leading  US  civilian  and  military  scientists,  engineers,  and  administrators. 

7.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1984: 

A.  Project:  2446  von  Karman  Institute.  Funds  US  share  of  NATO  support  to  the  von  Harman  Institute  for  Fluid 
Dynamics  In  Brussels,  Belgium.  This  International  research  facility  la  Instrumental  in  advancing  the  state  of  the  art 
In  fluid  dynamics  and  related  disciplines.  The  von  Karoan  Institute  was  founded  In  1936  under  NATO  auspices  as  an 
international  non-profit  scientific  organization.  Principal  objectives — provide  post-grad  programs  In  fluid  dynamics, 
aeronautics,  turbomachinery.  Financial  support  comes  from  the  supporting  nations  (S72),  Belgian  national  support  (132) 
and  research  grants  or  Industrial  contracts  (302).  US  share  of  the  372  Internationally-funded  portion  is  12.32,  for 
cooperative  basic  research  with  other  NATO  nations  and  a  flow  of  internationally  educated  scientists  who  recurn  this 
expertise  to  their  own  countries. 

B.  Project:  2447  SHAPE  Technical  Cent re/AGARD/Coop  RAD.  The  Supreme  Headquarters  Allied  Powers  Europe  (SHAPE) 
Technical  Centre  (STC)  is  a  multinational  organization  responsible  directly  to  the  Supreme  Allied  Commander,  Europe. 

The  Centre  provides  scientific  and  technical  advice  on  military  problems  with  emphasis  on  Command,  Control  and  Communi¬ 
cations.  The  United  States  Air  Force  (USAF),  as  administrative  agent,  supports  21  of  114  international  scientist  and 
engineer  posit  Iona  at  STC.  These  salary  expenses  are  reimbursed  at  North  Atlantic  Treaty  Organization  (NATO)  rates 
thru  credits  to  our  NATO  account.  (Since  the  United  States  (US)  pays  less  than  NATO  for  an  equivalent  position,  the  US 
receives  more  credit  than  Is  actually  spent.)  The  Advisory  Group  for  Aerospace  Research  and  Development  (AGARD)  provides 
technical  advice  and  assistance  to  the  NATO  Military  Committee,  promotes  advances  and  cooperation  In  the  aerospace 
science  and  provides  assistance  to  requesting  NATO  member  nations  to  help  Increase  their  aerospace  scientific  and 
technical  potential.  The  USAF  is  also  administrative  agent  for  AGARD  and  funds  non-government  as  well  as  USAF  partici¬ 
pation  In  the  AGARD  scientific  and  technical  meetings.  Tills  includes  contracting  for  special  services  such  as  language 
translation  for  meetings  In  the  US.  In  addition  to  ACARD-sponsored  cooperative  Research  A  Development  (RAD)  efforts, 
this  program  pays  for  USAF  participation  in  data  exchange  and  engineer  exchange  agreements  with  free  world  countries, 
and  participation  in  those  NATO  agencies  and  groups  In  which  USAF  membership  and  participation  is  directed  by  treaty  or 
other  agreement.  Two  new  Data  Exchange  Annexes  (DEAs)  with  Australia  on  Aircraft  and  Stores  compatibility  testing  and 
Ramjet  Propulsion  technology  are  under  negotiation.  Discussions  with  the  French  on  addressing  Variable  Flow  Directed 
Rocket  Technology  nod  K-JA  AWACS  continued.  A  memorandum  of  Agreement  was  completed  with  Germany  on  Millimeter  Wave/ 
Infrared  Measurements  and  negotiations  Initiated  for  o  MOD  on  Millimeter  Wave  Technology  with  the  Untied  Kingdom. 

A  US/Israel  program  of  testing  on  Electromagnetic  Signal  Intercept  DF  Ministrike  Vehicle  was  Initiated.  STC  initiated 
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Program  Element :  F010Q4F 

UOD  Mission  Area:  International  Activities,  #460 


Title:  International  Military  Headquarters  and  Agencies 
Budget  Activity:  Defense-Hide  Mission  Support,  16 


nine  new  projects  and  continued  work  on  20  other  projects  in  Force  Capability  Studies  and  International  level  C^  for 
the  Allied  Commander  Europe.  Continue  funding  the  salaries  of  US  Scientists/  Engineers  and  administrate  personnel 
assigned  to  STC  who  work  on  Electronic  Warfare  and  Command  and  Control  Systems.  Support  participation  of  up  to  100  US 
experts  In  AGAKD  technical  panels  and  working  groups.  Support  AGARD  meetings  in  the  US  to  include  French/English 
Interpretation.  Support  Initiatives  under  the  NATO  Conference  of  National  Armament  Directors.  Meet  US  treaty  obliga¬ 
tions  through  participation  in  NATO  working  groups  and  conferences.  Efforts  will  continue  towards  reaching  agreements 

on  Family  of  Weapons  concepts.  The  Scientist  and  Exchange  Program  with  MATO  and  non-NATO  nations  will  continue. 


MAJOR  IMPROVEMENTS  TO  AMD  CONSTRUCTION  OF  GOVERNHENT-OtINED  FACILITIES  ' 
FUNDED  By  ROHE 


Department /Age  .cy:  Air  force  Date:  January  1983 

PAIU  I,  liriUmiOM  Of  SECTION  2363,  TITLE  10  AUTHORITY 

Spec  la  I  lied  RIO  facilities  determined  to  be  necessary  for  the  performance  of  a  contract  for  a  Military  Department  for  research  and  develop¬ 
ment.  may  be  constructed  by  or  finished  to  the  contractor  and  funded  from  appropriations  available  for  research,  development,  test  and  eva¬ 
luation.  The  Congress  enacted  Inis  legislation,  now  10  DSC  2353,  In  1956  This  policy  Is  executed  through  DOD  Directive  1225.5.  Under  this 
policy,  the  Secretaries  of  the  Military  Departments  or  theft  designees,  and  the  Directors  of  Defense  Agencies  may  approve  facilities  projects 
up  to  13.000.000;  the  Under  Secretary  of  Defense  Research  and  Engineering  approves  projects  exceeding  13.000.000.  The  Congress  Is  notified  In 
advance  of  starting  any  project  Involving  construction,  regardless  of  the  dollar  maount.  The  table  below  provides  a  stannary  listing  of  all  such 
prujri  ts  accomplished  In  FY  82  and  planned  In  FY  83  and  FY  81. 

RDTtE  Total  Ohllqatlonal  Authority 

Project  (Thousands  of  Dollars) 

Fat  1 1  Ity/Cqulpment _ Humber _ Contractor _  Location _ 1982 _ 1983 _ 1981  1905 


SECTION  I 

Projects  Accomplished  or  Underway 
ESO 

Building  1302C  -  Addn  63131F  MIT  -  Lincoln  Lab  ffanscom  AfB  KA  7 80.0 

to  Elec.  Research  lab  2/ 

SECTION  II 

Projects  Planned  or  Projected 

COMUS.  OTII-O 


Radar  Facilities  2/ 

12117 

Ceneral  Electric 

Bingham  AFS  ME 

Columbia  Falls  ACS  ME 

500.0 

20.500.0 

1,00"  i 

ESO 

Bangor  IAP  ME 

Antenna  Test  Range,  Addn  1/ 

Yar<  as 

MIT  -  Lincoln  Lab 

Hanscom  AFB  HA 

82.8 

TOTAL.  PART  | 

500.0 

21,362.8 

1,000.0 

1/  Initial  listing 
2/  Listed  In  FY  83  Submittal 


'ill  Ocr/ 


HAjOg  IMPROVEMENTS  TO  AND  CONSTRUCTION  Of  GOVERNMENT-OWNED  FACILITIES 


funded  by  roue 


PAH  I  II.  UTILIZAT:  Oh  Of  roue  appropriation  fob  facilities  at  GOVERHHENT-OWNED/GOVERHHENT-OPERATEO  installations 


Chapter  251  (which  was  approved  by  the  GAO  at  000  Instruction  7220.5)  provides  that  RDTIE  appropriations  May  Finance  the  devplnimient,  design 
purchase  ami  installation  (Including  directly  related  foundations,  shielding,  env ironmental  control,  weather  protection,  structural  adjustments,  uti¬ 
lities  ami  access)  of  equipment  or  instrumentation  required  for  research,  development,  test  and  evaluation  activities.  The  table  below  provides  a 
summary  listing  of  all  such  projects  for  the  installation  of  equipment,  where  the  cost  of  installation  is  1100,000  or  more,  accomplished  in  FY  0?  and 
planned  in  FY  03  and  FY  04. 


Faci  lity/f  guipment 

ROUE 

Project 

Number 

Location 

1982 

SECTION  I 

Projects  Accomplished  or  Underway 

Particle  lie  am  (RAW  AC)  2/ 

62601F 

Klrtland  AFB.  NH 

300.0 

Temp  Hu  1  Id  imj/l  MP  Testing  ?/* 

64747F 

Ktrtland  AFB,  NM 

200.0 

Temp  facility  for  Samila 

Optical  Range  ?/ 

63605 F 

K  Ir t land  AFB.  NH 

3355.0 

Modern  lie  Component  Research 

A 1  l  i  ar,  i  1  i  t  y  y  • 

62203F 

Wright  Patterson  AFB,  Oil 

750.0 

Modify  Printed  Circuit 

65007F 

Wright  Patterson  AFB,  Oil 

136.0 

Fahr  ical  ion  Shop  \f 


Total  Ohl iqa t ional  An t hnr i Ly 
[Thousands  of  Oollai  s-) 

1903 _ 1?IM_ _ 190  S 


n?o.o  i 9?s . o  isro.o 


91 


<> 


9 


S’ 


ft 


d 


HAJOft  IMPROVCMtHTS  TO  AND  COWSTRUCTIOW  Of  GOVfRHHEHT-OWNCO  FACILITIES 


FUHOtD  by  none 


RDTIE  Total  Obligation  Authority 

Project  {Thousands  of  noUarsT 

fact  Ilty/Equlpmi;/)! _ Hugbep _ location _ 19B? _ 1903 _ 19HA  _ 


SECTION  1 

Projects  AcconpTIslied  or  Underlay 


A  Her  integrated  Maintenance 

Far.  11  tty  ?/* 

64406F 

Edwards  AEG,  CA 

2R00.Q 

Alter  AltlirS  Pa«1  13  for  IIPTEM  3/ 

63424F 

Vandcnberg  AFQ,  CA 

570.0 

Tunnel  A/R/f.  r.onlrols  2/* 

65007F 

Arnold  AFS.  TN 

154.1 

Machinery  Condi l ton 

Monitor imj  ?/* 

65807F 

Arnold  AFS,  TN 

339.7 

154.5 

62.7 

1905 


271.3 


I 


MUM  IHPfiOVEHtHTS  TO  AND  CONSTRUCTION  OF  GOVERNMENT -OWNED  FACILITIES 
FUNDED  BY  ROUE 


ROHE  Total  Ojijjqat ton  Authority 

Project  (tfiousands  of  Oo  1  I'.iT  \ ) 


FacUHy/lqiiliinwnt 

Number 

location 

1902 

1983 

19114 

_ 19115 

SECTION  1 

Projects  Accomplished  or  Underway 

Install  V it itat  Urn  Heater 

Aeropropti  Is  ion  Test  Unit  2/* 

6S807F 

Arnold  AFS  TN 

993.0 

Weapons  Effect  Test  Faculty  2/ 

6470GE 

Eglln  AFfl,  Ft 

1800.0 

2220.0 

SECTION  II 

Projects  Planned  of  Projected 

Trailing  Wire  Antenna  1/ 

64747F 

Kirtland  AFB,  NM 

263.0 

1706.0 

3202.0 

Install  Feme  Hood  Exhaust 

System  \J 

62204F 

Wright  Patterson  AFO.  Oil 

200.0 

Installation  of  Computer 

Systems  Support  1/ 

63253F 

62204F 

Wright  Patterson  AFB,  Oil 

506.0 

WIS  Development  & 

Kvalaution  Facility  (DEF)  1/ 

33152F 

Hnnscoin  AFB,  HA 

75.0 

75.0 

60.0 

9H  9  S V 


4 
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HA JOB  IMPROVEMENTS  TO  AMD  CONSTRUCTION  Of  GOVEBMHCHT-OWHCD  FACILITIES 


FUNDED  BY  RDUE  ' 


FacH  Hy/Fqolpment 

ROUE 

Project 

Number 

Location 

191)2 

Total  Ohllnatlnn  Authority 
(thousands  of  liolTars") 

1903  19111 

_ 1905 

SECTION 
Projects  Plannetf 

n 

or  Projected 

Install  Power  Distribution 

System  1/ 

62201F 

Wright  Patterson  AFB, 

Oil  . 

75.0 

Install  Cummin icat Ion  Cable 
for  LAIISN!  T  1/  4/ 

62201F 

Wright  Patterson  AFB, 

Oil 

02.0 

100.0 

7U.0 

10.0 

Consolidate  Cal  III  l  Instru¬ 
mentation  facilities  J/ 

62201F 

Wright  Patterson  AFB, 

Oil 

233.0 

Modify  Gasilynamlcs  Facility  \J 

62201F 

Wright  Patterson  AFB, 

Oil 

310.0 

4lW.ll 

Replace  Test  Cell  Ainjntcnlor  1/ 

62203F 

Wright  Patterson  AFB, 

Oil 

200.0 

Install  1000  IIP  Drive  Stand  1/ 

62203F 

Wright  Patterson  AFB, 

Oil 

1  SO.  0 

Install  Combust  Ion  Air  Healers 
and  fxliaiist  Sys  1/ 

62203F 

Wright  Patterson  AFB, 

Oil 

250.0 

HA JOB  IHPROVEHEHTS  TO  AHO  CONSTRUCTION  Of  60VERNHCHT-0WNE0  FACILITIES 


fiwiicn  er  roue 


Faclltty/Equliwcnt 

RDUE 

Project 

Nuaiber 

Locitlon 

1901 

Total  Obligation  Authority 
(Thousands  ofUollars) 

1983  1904 

1905 

SECTION  II 

Projects  Planned  or  Projected 

r«»p  Secret  data  Processing 

Crnler  1/ 

65006F 

Wright  Patterson  AFB,  Oil 

1300.0 

Equipment  Installation 

He  liability  Characterl zatlon 

Lab  1/ 

62702F 

Griff Iss  AFO,  NV 

•35.6 

Advanced  Visual  Technology 

System  (AVTS)  Li|iiiptnciit 

Instal lat ion  1/ 

63227F 

W<  Ilians  APS,  AC 

SOO.  ll 

16b  Instrumental  Ion 

Improvement  \J 

6S007F 

Arnold  APS.  IN 

355.7 

lest  Preparation  Lab 

VKf  (PH)  1/ 

6S807F 

Arnold  APS,  TN 

n  i .  o 

1411.5 

CAO/fAM  (IMF)  1/ 

65807F 

Arnold  AFS,  TN 

200.0  200.0 

Flex  Mile  Nozzle  for 

Tunnel  \J 

6500 7F 

Arnold  AFS,  TN 

500.3 

01 6 


4 


HUM  IHPgOVBgjlTS  TO  AMD  CONSTRUCTION  Of  6QVCRNHtNT-OUNFO  FACILITIES 


FlIHOEO  8Y  jjOUf  . 


RDTtE 

Project 

Factllty/fqiilpmonl _ Number _ Location 


190? 


Total  ObUqdtlon  AnHior tty 
(Thousands  ofTinVVais) 

1901 _ J'lllt  _ 1905 


SfCTIQH  II 

Projects  Planned  or  Projected 


Install  SPADOC-A  Equip.  ?/  1?3UF  Colorado  Springs  CO  750.0 

Unattended  Kadar  Stations 

Complete  (North  Warning  Sgc)  1/  3  Sites,  To  Be  Determined  1(1.50(1. 


tJWI.'M  Hoi  ay  Node  1 / 

33131F 

To  He  Determined 

f.nmtnil  er  Operations 

65098F 

Andrews  AfH  MU 

?IK).  0 

and  System  Management 

Cooler  (COSMIC)  1/ 

Cqn i|Nuenl  Install*!  ion, 

Sonn  e  CoiniMmlcat  Ion  1/ 

6589BF 

Andrews  AFG  MD 

200.0 

SHS.C 

4 


MAJOR  IMPROVEMENTS  TO  AND  CONSTRUCT  I ON  Of  COVERHHCMT-OWNEP  FACILITIES 
fUNPEO  BY  RPTjj  ** 


Far.i  1  ity/fquipmcnt 

RDTtE 

Project 

Number 

Location 

1902 

Total  Ghlloatton  AiiIIioi  ily 
(Thousands  of  Hollars) 

1903  1 904 

_ 19115 

SECTION  II 

Projects  Planned  or  Projected 

Rapid  Runway  Recovery 

Facility  1/ 

64700T 

Europe 

3.61*0.0 

Cannisler  Assembly  Launch 

Test  Program  ?/ 

64312F 

Nevada  Test  Site  NV 

<•01).  n 

1(H). II 

M  X  Rasing  Mode  Testing  \J 

64312F 

Dept  of  Energy’s  Nevada  Test 

Site  &  other  CONUS  Locations 

311,600.1)  ns.MUl  0 

•in,  loii.o 

Hard  large!  Weapon  SysV«m» 

65007F 

Eyltn  AFU  FL 

4  ,(k'0 .0 

TilfAL  PART  11 

II.326.S 

47,251.3  101,643.7 

58,645.  1 

•  Approved  Change  In  Cost  or  Scope 

1/  Initial  L  1st ing 

}f  L  Islod  In  f Y  113  Submittal 

V  Project  previously  submitted  in  FY  83  as  Titan  395C  Launch  Facility  for  IIPTEM 

4/  Ibis  project  Is  90X  complete  of  the  original  scoped  program  of  S82K.  Additional  requirement  necessitates  reprogramming  to 
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PAH!  3.  Ilflt  I7ATI0H  Of  ROHE  APPROPRIATION  FOB  MINOR  CONSTRUCTION 

For  in-house  Installations,  construction  projects  In  support  of  AW)  for  $100,000  or  less  ore  funded  from  RDT1E  appropriations.  Siir.li  expenditures 
arc  author  lied  by  10  USC  2674  and  the  applicable  provisions  of  tlte  current  000  Appropriation  Act.  Under  this  procedure,  project  approval  at  this 
level  is  author  I  ted  by  the  Major  Comaand  concerned,  or  delegated  to  RU)  Installation  commanders  as  appropriate.  The  table  below  provides  a  stannary 
total  ot'surh  Minor  construction  accoaptished  In  FY  82,  and  the  estlaated  amounts  planned  for  FY  83  and  FY  BA.  All  minor  construct  tun  must  result  In 
a  complete  and  usable  facility.  In  no  event  are  two  or  more  minor  construction  projects  or  minor  and  major  construction  projects  to  be  contrived  to 
for*  a  us* It lo  facility: 


SUMMARY  Of  HINOft  CONSTRUCT  ION  F  UNDID  87  RDTif ,  AIR  FORCE 

FY  (12 

FY  (13  FY  BA 

ry  ns 

1(1  ff  At.  l*Af<? 

5, ado. 3 

1 ? , 06S . 7  10,926.0 

6,941.9 

SHU  1  (MAI  f'Att f  I 

500.0 

21,367.0 

4.000.0 

somoiAi  paji i  ? 

11,326.5 

47,253. 3 

101,643.7 

58.645. 1 

Stmini  Al  f'AKI  1 

5,490.3 

12.065.7 

1 1 ,003.8 

6,941  .9 

C.UAW)  fOTAl 

17,316.0 

80,681.8 

116,647.5 

65,  587.0 

*  Inc  I nilt*s  minor  construction  projects  between  1100,000  and  S?0Q#000. 
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i  CCit.ti  UNI  NT 

Air  I'oric 


J  INSTALLATION  AND  LOCATION 

HANS COM  AFB ,  MASSACHUSETTS 

4  PROJECT  TITLE 

ADDITION  TO  LINCOLN  LABORATORY 
ANTENNA  TEST  RANGE  ■ 

0  program  element 

VARIOUS 

6  CATEGORY  COOE 

319-995 

7  PROJECT  NUMBER 

HA-83-0075 

B  PROJECT  COST  St.". 

82.8 

9  COST  ESTIMATES 

U/W  OUANT  IT  v  UNIT  COST 


Addition  to  Lincoln  Laboratory  Antenna 
Test  Range 

Anechoic  Chamber 

Structural 

Architectural 

Mechanical 

Electrical 

Subtotal 

Contingency  (10%) 

Total  Funded  Cost 

Supervision,  Inspection,  Overhead  (5%) 
Design  Cost  (6%) 

Cost  of  Purchased  Equipment 


82.8 

(5.0) 

(300.0) 


1  DESCRIPTION  OF  PROPOSED  INSTALLATION:  Addition  of  an  anechoic  chamber 
to  Lincoln  Laboratory  Antenna  Test  Range. 


PROJECT:  Construct  a  40’  x  20'  x  17'  addition  behind  the  present  Antenna 
Test  Range  building  to  be  used  as  an  anechoic  chamber  for  antenna  testing 
in  a  controlled  environment. 

REQUIREMENT:  Increased  workload  necessitates  a  permanent  anechoic  chamber  to 
accommodate  the  requirements  of  the  FLTSATCOM  Extremely  High  Frequency 
Package  (FEP)  program,  MILSTAR  related  studies  and  general  purpose  test 
requirements  for  the  entire  Laboratory.  The  addition  is  sized  so  that  a 
Scientif ic-Atlanta  Compact  Antenna  Range  can  be  installed  to  permit 
accurate  measurement  of  millimeter-wave  antennas  up  to  four  feet  in  diameter. 

CURRENT  SITUATION:  The  existing  Antenna  Test  Range  has  one  small  general 
purpose  anechoic  chamber.  There  is  no  room  for  expansion  to  support 
additional  testing  imposed  by  new  programs. 

IMPACT  IF  NOT  PROVIDED:  Problems  in  scheduling  use.  of  the  existing  small 
chamber  will  affect  the  FEP  and  other  Laboratory  programs  depending  on 
priority.  MILSTAR  related  studies  may  prove  to  be  impossible  to  perform 
with  sufficient  accuracy  using  Che  existing  equipment. 
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3  INSTALLATION  ANO  LOCa7iON 
WRIGHT-PATTERSON  AIR  FORCE  BASE,  OHIO 


4  PROJECT  TiU£ 

MODIFY  PRINTED  CIRCUIT  FABRICATION 
SHOP,  FACILITY  20005 


i>  PROGRAM  ELEMENT 

6  CATEGORY  CODE 

7  PROJECT  NUM6EH 

8  PROJECT  COST 

iSOOO! 

WP  40-0  (Rl) 

(529) 

72.2 

65807 

211-152 

EQ  80-9013  (R2) 

(592) 

136.8 

9  COST  ESTIMATES 


item 


uvil  COS' 


COST 

tf-oo: 


Modify  Printed  Circuit  Fabrication  Shop, 
Facility  20005 

Funded  Cost 

Minor  Construction  (529) 

Equipment  Installation  (592) 

Low  Bid 

Contingency  (1QZ) 

Unfunded  Cost  (Including  Design) 

Total  Cost 


SF 

LS 

LS 

LS 


1,150 


61.65 


72.2 

136.8 

(124.4) 

(12.4) 

19.6 

228.6 


_ -  )  I _ i _ I _ 

10  DESCRIPTION  OF  PROPOSED  INSTALLATION 

SPECIFIC  PURPOSE:  To  upgrade  the  Printed  Circuit  Fabrication  Shop  to  allow 
"state-of-the-art"  advances  in  fabrication  of  printed  circuits  involving 
procedures/techniques  and  processes  all  operating  within  a  semi-clean  room 
environment. 

PROJECT:  Modify  the  Printed  Circuit  Fabrication  Shop  installing  a  Suspended 
ceiling,  fluorescent  safe  lights,  conditioned  air  to  semi-clean  room 
criteria,  using  deionized  water,  etc.  Chemical  solutions  used  necessitate 
fume  control/venting  an  .  associated  connection  to  all  utilities.  Installa¬ 
tion  of  a  deionized  water  system  and  make-up  air  system  is  also  required 
for  positive  pressure  and  adequacy  of  air  flow  venting  conditions. 
REQUIREMENT:  State-of-the-art  advances  in  the  fabrication  of  printed  circuits 
require  that  procedures,  processes,  and  techniques  be  conducted  in  a  semi¬ 
clean  room  environment  for  maximum  circuit  quality.  This  is  especially  true 
for  a  one-of-a-kind  article  used  in  development  testing  application. 

CURRENT  SITUATION:  The  shop  area  is  located  in  a  common  structure  next  to 
a  "foundry"  type  operation.  The  shop  has  no  suspended  ceiling,  no  fume 
venting  capability,  and  ineffective  positive  pressure  air  system.  From  an 
overall  point  of  view,  the  shop  is  grossly  inadequate  in  meeting  semi-clean 
room  criteria. 

IMPACT  IF  NOT  PROVIDED:  Continued  printed  circuit  fabrication  low 
quality  because  of  inability  to  use  new  techniques  in  a  semi-clean  room 
environment.  Questionable  in-house  RED  laboratory  test  results  and  various 
test  problems  due  to  quality  of  printed  circuits  fabricated  in.  the  current 
shop  en-ti ron.ment . 


1  COMPONENT 


AIR  FORCE 


3.  INSTALLATION  AND  LOCATION 

KIRTLAND  AEB,  NEW  MEXICO 


64747F 


FY  19§3  RDT&E  FACILITIES  PROJECT  DATA 


2  DATE 


January  1983 


6  CATEGORY  CODE 

7  PROJECT  NUMBER 

390-171 

KLD  182-3 

4.  PROJECT  TITLE 

TEMPORARY  CONSTRUCTION,  TRAILI> 
WIRE  ANTENNAS  (TWA) 


8.  PROJECT  COST  ISOOO) 

5,171 


9  COST  ESTIMATES 


TEMPORARY  CONSTRUCTION 
TRAILING  WIRE  ANTENNAS  (TWA) 

SITE  PREPARATION 
TEST  PLATFORM 
GROUND  PLANE 
MAINT.  SUPPORT  AREA 

TRANSMISSION  LINES /TRANSITION  SECTION 

UTILITIES 

5%  CONT. 

DESIGN  COST  (NOS- ADD) 

R&D  EQUIPMENT  (NON-ADD) 

MINOR  CONST.  (FENCING/ ROADS)  (NON-ADD) 


uim  I  Quantity  unit  COST 


5,171 

(400) 

(1,600) 

(2,075) 

(200) 

(350) 

(300) 

(246) 

(310) 

(5,350) 

(125) 


io.  description  of  proposed  R&D  WORK:  Leveling/grading  a  large  test  area,  con¬ 
structing  a  large  test  platform  with  an  isolation  system  and  installing  the 
ground  plan,  transmission  lines,  and  associate  utilities. 

PROJECT:  Construct  tempot-:  Electromagnetic  Pulse  (EM?)  test  platform  to 

evaluate  Trailing  Wire  A  ,.nas  (TWA). 

REQUIREMENT:  Develop  an  EMP  simulation  capability  to  conduct  required 

testing  for  evaluation  of  long  conductors  designed  with  the  potential  for 
operating  in  a  hostile  electromagnetic  environment.  This  simulation  must 
satisfy  the  requirement  to  evaluate  the  operational  capabilities  of  TWA 
used  with  aircraft  such  as  E-4B  in  the  EMP  criteria  environment. 

CURRENT  SITUATION:  AFWL  is  the  lead  laboratory  for  Air  Force  EMP  testing. 
There  are  several  EMP  test  facilities  at  Kirtland  AFB,  but  none  are 
adequate  for  testing  TWA. 

IMPACT  IF  NOT  PROVIDED:  Failure  to  approve  this  temporary  construction 
will  delay  the  DOD  integrated  EMP  testing  programs,  and  the  Air  Force  could 
be  forced  to  accept  the  E-4B  and  other  AF  systems  using  TWA,  untested  or 
inadequately  tested.  There  are  no  qualified  facilities  to  accommodate  this 
required  testing  and  technical  research  needs. 
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3  inst  ailation  and  location 
WRTGHT-PATTERSON  AIR  FORCE  BASE.  OHIO 


5  PBOOHAM  CLEMENT 

62204F 


6  CATEGORY  CODE 

317-311 


*  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 
INSTALL  FUME  HOODS 


?  PROJECT  NUMBER 

EQ  S2-9100 


8  PROJECT  COST  .fcv 
200.0 


9  COST  ESTIMATES 


IT  £  M 

U  M 

OUANTIT  V 

UNIT  COIT 

COS* 

i»W 

Equipment  Installation  ■ 

Install  Fume. Hoods 

■I 

200.0 

Fume  Hood  Installation 

EA 

2.5 

(35.0) 

Exhaust  Fans 

EA 

3.0 

(23.0) 

Ductwork 

LS 

,  (28.0) 

Controls 

LS 

■  ■ 

(20.0) 

Air  Conditioning  System  Expansion 

LS 

(52.0) 

Secondary  Utilities 

LS 

■Hi 

(39.0) 

♦Install  Interior  Partitions  (Existing) 

LS 

■1 

(3.0) 

Cost  of  Purchased  Equipment  (Non-Add) 

Fume  Hood 

LS 

(60.0) 

Total  Equip  a_ud  Installation  Cost  (Non-Add) 
Other  Non-Add  Cost 

■ 

Design  Cost  (8%) 

1 

Hi 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Install  12  chemical  fume  hoods, 
all  associated  ductwork,  exhaust  fans,  controls,  electrical  utility  work  and 
air  conditioning  system  expansion. 

PROJECT:  Install  fume  hoods  to  support  electronics  research  involved  in 
developing  new  avionics  systems. 

REQUIREMENT:  The  Electronics  Research  Branch  of  the  Avionics  Laboratory 

is  engaged  in  basic  research  in  semi-conductor  materials  (crystals)  which 
are  used  to  fabricate  electronic  devices  such  as  transistors  and  integrated 
circuits  that  go  into  avionics  systems.  While  conducting  R&D  experiments 
involving  these  materials,  hazardous  and  toxic  chemicals  and  gases  are  used. 
Adequate  fume  hoods  are  required  to  remove  the  fumes  emitted  from  these 
chemicals  and  gases  to  provide  a  safe  and  proper  environment  while  conducting 
R&D  experiments.  . 

CURRENT  SITUATION:  Adequate  clean  room  conditions  do  not  exist  in  the 
laboratory.  Fume  hoods  are  obsolete  with  flow  rates  well  below  the  require¬ 
ments  to  properly  remove  hazardous  fumes  emitted  during  R&D  experiment*  and 
to  maintain  safe  and  effective  operations.  Conditions  have  become  so 
critical  that  crystal  growth  research  has  come  to  a  virtual  standstill. 
IMPACT  IF  NOT  PROVIDED:  Research  will  not  proceed  and  the  laboratory  will 
be  unable  to  fulfill  its  mission. 


♦Partitions  are  on  laboratory  CA/CRL  records  and  have  been  identified  to 
Congress  as  equipment. 
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3  INST  ALLATIQN  ANO  LOCATION 


I WRIGHT-PATTERSON  AIR  FORCE  BASE.  OHIO 


4  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 
COMPUTER  SYSTEMS  SUPPORT 


5  program  element  6  category  code  7  project  number  b  project  cost  . 

63253,  62204  310-932  EQ  82-9145  585.0 

9  COST  ESTIMATES 

IT  CM 

U'M 

quantity 

L'VT  COST 

CM  T 

SViT. 

Equipment  Installation 

Computer  System  Support 

LS 

585.0 

Secondary  Utilities  - 

LS 

(335.0) 

Air  Conditioning 

LS 

(150.0) 

Electromagnetic  Shielding 

LS 

(100.0) 

Cost  of  Purchased  Equipment  (Non-Add) 

(10,000.0) 

Total  Equipment  &  Installation  Cost  (Non-Add) 

• 

(10,585.0) 

Other  Non-Add  Costs 

Design  Cost 

» 

(60.0) 

‘ 

Minor  Construction  (Non-Add) 

‘ 

(150.0) 

10  DESCRIPTION  OF  PROPOSED  INSTALLATION  •'  Install  secondary  utilities, 
expand  the  air  conditioning  system,  and  provide  electromagnetic  shielding. 
SPECIFIC  PURPOSE:  Provide  complete  and  usable  support  facilities  to 
accommodate  new  computer  equipment  and  integrate  the  various  computer 
systems  in  the  Avionics  Laboratory,  Bldg  620. 

PROJECT:  All  work  necessary  to  provide  computer  system  support  for  the 
Avionics  Laboratory,  BLdg  620. 

REQUIREMENT:  Adequate  facilities  are  required  to  support  new  computer 
equipment  for  the  ADA  Language  Systems  (ALS),  PAVE  PILLAR  image  and  graphics 
generation  and  software  support  and  to  provide  the  capability  to  perform 
advanced  simulation  techniques  in  support  of  the  avionics  mission. 

CURRENT  SITUATION:  Proposed  computer  area  in  the  Avionics  Laboratory  does 
not  have  adequate  cooling  capability,  secondary  utilities  or  electromagnetic 
shielding  to  support  the  additional  computer  equipment.  In  addition,  a 
number  of  physically  separate  but  functionally  interdependent  computer 
systems  now  exist.  Integration  of  these  systems  will  provide  a  broadband 
computer  communications  network  to  support  the  entire  Avionics  Laboratory, 
Bldg  620. 

IMPACT  IF  NOT  PROVIDED :  Without  this  project,  the  additional  computer 
equipment  cannot  be  installed.  This  would  seriously  impact  the  PAVE  PILLAR 
project  mission  and  the  projects  using  the  ADA  Language  System.  The 
Avionics  Laboratory  also  would  not  be  able  to  keep  pace  with  the  advanced 
simulation  techniques  required  in  developing  new  navigation  and  electronic 
warfare  systems. 
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\  COMPONENT 

Air  Force  FY  19.8  3  RDTAF  FACILITIES  PKOJKCT  DATA 


1  DAT  t  | 

.inniiarv  !  ■’ S  ] 


3  installation  ano  location 

4  PROJECT  TITLE 

EQUIPMENT  INSTALLATION  WIS 

HANS  COM  AFB  MASSACHUSETTS 

DEVELOPMENT 

6  EVALUATION  FAC(DEF) 

5  PROGHAM  ELEMENT 

6  CATEGORY  CODE 

7  PROJECT  NUMBER 

8  PROJECT  COST  ISOOCl 

33152F 

310-316 

ES-83-013 

275 

9  COST  ESTIMATES 


UM  OUANTIT  V  UNIT  COST  COST 

■SOf*' 


Equipment  Installation 

WIS  Development  &  Evaluation  Facility 

1st  Increment  1983-84 
Alter  ADPE  and  Administrative  Areas 

2nd  Increment  1985-86 
Alter  ADPE  and  Administrative  Areas 

Acquisition  Cost  of  R&D  Equipment  (Non-Add) 

-Total  Equipment  and  Installation  Costs 
(Non-Add) 


SF  40,000 


6.90  275 


SF  20,000  7.50  (150) 


SF  20,000  6.25  (125) 


(14,370) 

(14,645) 


1  DESCRIPTION  OF  PROPOSED  INSTALLATION :  Expand  the  electrical  and  air 
conditioning  systems,  perform  structural  alterations  to  provide  equipment 
areas  and  provide  Tempest  protection,  physical  security  system  to  Include 
secured  doors,  .cipher  locks,  motion  detectors  and  isolation  transfer  systems 
to  support  Top  Secret  operations. 

PROJECT:  This  project  will  provide  for  alteration  of  an  existing  building 
to  support  the  WWMCCS  Information  System  (WIS)  Development  and  Evaluation. 
REQUIREMENT:  The  WIS  Development  and  Evaluation  Facility  is  part  of  the 
upgrade  of  the  existing  Worldwide  Military  Command  and  Control  System 
(WWMCCS).  It  will  be  used  by  the  USAF  and  system  contractor  to  develop  and 
test  hardware  and  software  for  the  WIS  program.  A  secure  controlled  environ¬ 
ment  is  required  to  givA  the  facility  a  Top  Secret  capability.  A  contract 
with  the  system  contractor  is  expected  in  June  1983  requiring  that  a  develop¬ 
ment  and  evaluation  facility  be  available  shortly  thereafter. 

CURRENT  SITUATTON:  WIS  is  a  new  program  and  has  no  facilities  for  developing 
and  evaluating  equipment.  Bldg  1302F  Annex  is  an  existing  building  that  was 
built  for  computer  operations  and  related  software  support.  The  second  floor 
is  presently  used  as  a  system  management  engineering  facility  but  could  be 
easily  returned  to  ADPE  use.  This  would  support  increment  one  requirements. 
The  first  floor  contains  base  computer  equipment  that  is  scheduled  to  be 
phased  out  in  Kay  85  and  could  then  be  used  to  support  increment  tvo  require¬ 
ments. 

IMPACT  IF  NOT  PROVIDED:  The  capability  to  develop,  test  and  evaluate  WIS 
products  will  not  be  available  to  the  USAF  and  system  contractor.  The  modern¬ 
ization  of  WWMCCS  will  be  delayed.  The  current  operational  deficiencies  such 
as  slow  response  time  and  lack  of  capacity  for  system  expansion  will  continue. 
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FY  13.8  3  UDTSK  FAr.T1.TT1  FS  PROJECT  MATA 


3  INSTALLATION  ANO  LOCAT  ION 


WRIGHT- PATTERS ON  AIR  FORCE  BASE,  OHIO 


4  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 

INSTALL  POWER  DISTRIBUTION  SYSTEM 


•j  program  element 

6  CATEGORY  CODE 

7  project  number 

62204F 

310-932 

EQ  83-9101 

9  COST  ESTIMATES 


U  M  1  OuanT  ,*  v  UNIT  COST  I  COST 
!  I  ISOK* 


Equipment  Installation 
Install  Power  Distribution  System 
Electrical  Junction  Box 
Electrical  Service 

Cost  of  Purchased  Equipment  (Non-Add) 
Computer  System  (Harris  H800-1B) 

Total  Equipment  and  Installation  Cost 
(Non-Add) 

Ocher  Non-Add  Costs 
'  Design  Cost  (8Z) 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Install  a  408  volt  AC  power 
distribution  system  consisting  of  an  electrical  junction  box  and  associated 
electrical  service. 

PROJECT:  Install  a  power  distribution  system  to  support  a  new  computer 
system  (Harris  H800-1B). 

REQUIREMENT:  Adequate  electrical  power  is  required  to  support  installation 
of  a  Harris  H800-1B  computer  system.  The  Harris  computer  system  will 
directly  support  exploratory  and  advanced  digital  avionic  subsystems  and 
provide  support  to  avionic  system  design,  integration  and  test.  Scheduled 
delivery  of  the  equipment  is  early  1983. 

CURRENT  SITUATION:  Existing  computer  space  is  available  in  the  Avionics 
Laboratory  to  accommodate  the  computer  system,  however,  adequate  power  is 
not  available  to  totally  operate  the  equipment.  Existing  power  is  not 
sufficient  to  prevent  temporary  over  and  under  voltage  conditions,  and 
provide  a  means  of  controlled  power  up  and  power  down  in  case  of  air 
handler  failure  and  over  temperature  conditions. 

IMPACT  IF  NOT  PROVIDED:  Without  this  project,  system  reliability  would  be 
impacted  and  would  seriously  jeopardize  PAVE  PILLAR  and  other  mission 
projects.  The  Avionics  Laboratory  would  not  be  able  to  keep  pace  with 
simulation  techniques  required  in  developing  new  navigation  and  electronic 
warfare  systems. 
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FY  19 1>  3  RDTAE  FACI1.TTTKS  PROJECT  DATA 


2  DAT  i 
.l;inn:ir  v 


3  INSTALLATION  AND  LOCATION 

wright-patterson  AIR  FORCE  BASE,  OHIO 


4  PROJECT  TITLE 

EQUIP  INSTALLATION,  INSTALL 


S  PROGRAM  ELEMENT 

fi  CATEGORY  CODE 

7  PROJECT  NUMBER 

8  PROJECT  COST  i«.'  v 

62201 

311-174 

EQ  82-9115 

292.0 

9  COST  ESTIMATES 


IT|M 

U  M 

OUANTtTV 

UNIT  COST 

cor** 

<$*>.* 

Equipment  Installation,  Install 

Communication  Cabling  for  LABSNET 

292.0 

Trenching  and  Backfill 

LS 

(  170.0) 

) 

Cable  and  Trays 

LS 

o 

e 

CM 

CM 

N-' 

New  Equipment  Costs  CNon-Add) 

Total  Equipment  &  last  Cost  (Non-Add) 

Other  Non-Add  Costs 

1 

(3;663. 0) 
(3,955.0) 

'Design  Costs 

' 

(  23.0) 

! 

i 

1 

10  DESCRIPTION  OP  PROPOSED  INSTALLATION  :  Install  a  300  twisted  pair  cable  j 
from  Bldg  240  to  Bldg  45,  Area  B  and  install  cable  connection  to  Bldgs  31,  j 

65,  145,  146,  255,  In  Area  B  and  Bldg  255  in  Area  C.  Trench,  backfill  and 
.provide  conduit  and  cable  trays  as  necessary. 

PROJECT;  .  Installation  of  Computer  Communication  Network  for  Flight  Dynamics- 
Laboratory  Scientific  Network  (LABSNET) . 

REQUIREMENT:  This  cabling  is  required  in  order  to  provide  a  communication 
link  between  the  computers  to  be  housed  in  Bldg  24C  and  a  number  of  computer 
terminals  located  in  Bldgs  31,  45,  65,  145,  146  and  255  in  Area  B  and  Bldg 
255  in  Area  C.  The  computers  located  in  Bldg  24C  are  part  of  the  Flight 
Dynamics  Laboratory  Scientific  Network  (LABSNET). 

CURRENT  SITUATION:  The  Flight  Dynamics  Laboratory  S&E  work  force  is 
scattered  in  many  buildings.  No  facilities  presently  exist  whereby  computer 
Information  can  be  transmitted  ’from  Bldg  24C  to  the  other  facilities  within 
the  Flight  Dynamics  Laboratory. 

IMPACT  IF  NOT  PROVIDED:  Unless  this  communication  cabling  is  installed, 
the  Flight  Dynamics  Laboratory's  overall  mission  will  experience  increased 
degradation  from  an  S&E  viewpoint,  end  the  engineering  personnel  in  the 
buildings  listed  above  will  not  have  access  to  the  Bldg  24C  comouter 
systems  and  any  future  capabilities. 
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2  OAlt  | 

Jami.irv  1983 


3  INSTALLATION  AND  LOCATION 

WRIGHT-PATTERSON  AIR  FORCE  BASE,  OHIO 


62201 


6  CATEGORY  COOE 

7  PROJECT  NUMBER 

311-174  • 

EQ  82-9142 

«  PROJECT  TITLE 

EQUIPMENT  INSTALLATION  CONSOLIDAI 
CALIB/INST  FAC _ 

■CT  NUMBER  1 8  PROJECT  COST  ISOOOI  ’ 


233.0 


9.  COST  ESTIMATES 


u/m  Quantity  unit  cost 


EQUIPMENT  INSTALLATION 
Consolidate  Calibration  &  Instrumentation 
Fac 

Air  Conditioning  for  Equipment 
Secondary  Utilities  for  Equipment 

NON-ADD  COSTS 

Cost  of  Existing  Equipment 
I  Cost  to  Relocate  Existing  Equipment 
Design  Costs 

MINOR  CONSTRUCTION  (82.0445)  (NON-ADD) 


233.0 

(165.0) 

(68.0) 


712.1 

80.0 

26.4 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION 

Calibration  and  instrumentation  equipment  of  AFWAL/FIM,  including  force 
balance  calibration  rigs  and  pressure  calibration  systems,  will  be  relocated 
from  Bldg  50A  and  installed  in  Bldg  24C  and  25A. 

SPECIFIC  PURPOSE:  To  consolidate  the  Calibration  and  Instrumentation 
activities  of  AFWAL/FIM. 

PROJECT:  R&D  equipment  Installation  in  buildings  24C  and  25A. 

REQUIREMENT:  The  optimal  configuration  to  perform  force,  pressure,  and 
thermal  measurement  diagnostics  during  wind  tunnel  tests  on  advanced  tech¬ 
nology  fighters  and  advanced  cruise  vehicles  is  to  have  calibration  and 
instrumentation  activities  in  close  proximity  to  the  wind  tunnel.  This 
results  in  Improved  utilization  of  scientists  and  engineers,  prevents  dupli¬ 
cation  of  activities,  and  optimizes  the  use  of  R&D  equipment. 

CURRENT  SITUATION:  Laboratory  support  equipment  and  personnel  in  buildings 
are  remote  from  the  primary  test  activities  in  Bldg  24C.  Because  of  this. 
Wind  Tunnel  model  set-up  and  calibration  are  performed  in  Bldg  50A,  approxi¬ 
mately  700  ft  from  Bldg  24C  and  25A.  Available  equipment  use  is  not  opti¬ 
mized  since  users  are  awsy  for  periods  of  time.  This  inefficient  mode  of 
operation  cannot  be  continued,  especially  in  light  of  a  declining  work  force. 
IMPACT  IF  NOT  PROVIDED:  Activities  will  remain  distantly  separated,  resulting 
in  a  continuing  inefficient  and  more  costly  operation. 
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3.  INSTALLATION  and  LOCATION 


WRIGHT- PATTERS ON  AIR  FORCE  BASE,  OHIO 


5.  program  ELEMENT 

S  CATEGORY  CODE 

7.  PROJECT  NUMBER 

62201 

311-174 

EQ  829146 

4  PROJECT  TITLE 

EQUIPMENT  INSTALLATION,  MODIFY 
GAS DYNAMICS  FACILITY,  BLDG  25C 


S  PROJECT  COST  (SOOO) 


$799.0 


9.  COST  ESTIMATES 


Equipment  Installation, 

Modify  Gasdynamics  Facility,  Bldg  25C 

Cost  of  Purchased  Equipment  (Non-Add) 

Total  Equip  &  Inst  Cost  (Non-Add) 

Other  (Non-Add) 

Cost  of  Existing  Equip  at  WPAFB 
Cost  of  NASA  Langley  Equip 
Cost  to  Relocate  Fan  from  NASA  Langley 
Studies 
-  Design  Costs 

Minor  Construction  (Non-Add) 


(6,200.0)1 
(1,000.0) 
(  285.0) 

(  51.0) 

(  112.0) 

(  95.  o; 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Modify  the  Gasdynamics  Facility 
complex  to  expand  flow  field  and  visualization  capabilities  in  Bldg  25C. 

PROJECT;  Relocate  and  install  RDT6E  equipment  in  the  Flight  Dynamics 
:  Gasdynamic  Facility. 

REQUIREMENT;  Extensive  experimental  flow  field  data  is  required  for^the 
,  cost-effective  development  and  validation  of  the  new  aerodynamic  analysis 
I  methods  that  have  been  made  possible  by  the  advent  of  large  scale  digital 
computers.  An  experimental  capability  that  effectively  applies  advanced 
|  laser  optics  instrumentation,  guided  by  flow  visualization,  is  the  only 
cost-effective  method  of  obtaining  the  extensive  flow  field  measurements  in 
separate  regions  of  predominantly  subsonic  flows  necessary  to  support  these 
developments. 

CURRENT  SITUATION;  Present  experimental  capabilities  exhibit  limitations 
which  preclude  visualization  to  guide  data  acquisition  and  Interpretation; 
effective  optical  measurements;  acquisition  of  comprehensive  off-body  data; 
resolution  of  required  detail  to  support  computational  technology  development 
and  restrict  required  interactivity  between  computational  and  experimental 
researchers. 

IMPACT  IF  NOT  PROVIDED;  Contributions  of  improved  computational  methods  to 
practical  Air  Force  design  problems  will  be  both  restricted  and  delayed. 

Both  the  Air  Force  and  industry  will  continue  to  spend  limited  resources 
producing  configuration  dependent  data  which  frequently  duplicates  that  of 
others.  This  results  in  very  fragmented  growth  of  computational  aerodynamic 
methods  at  relatively  large  national  expense.  Data  sets  of  inadequate 
oualitv  and  quantity” with  verv  Limited  distribution  and  three  to  five  times 
greater  cost  will  continue  to  be  the  foundation  of  this  rapid  growth  tech¬ 
nology  ares. _ _ _ _ _ _ _ _ _ 
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a  program  element 

C  CATEGORY  CODE 

7  PROJECT  NUMBER 

S  PROJECT  COST 

62203F 

318-612 

EQ  81-9139 

200.0 

T  LuMI'oM  N  7 
Air  .lr«»r«-i* 


FY  19JS  4  KRT.W:  FACfLITTRS  l»NO.)K(:T  DATA 


3  INSTALLATION  AND  LOCATION 
WRIGHT -PATTERSON  AIR  FORCE  BASE,  OHIO 


:  OAT  L  j 

.l.in;:.;rv  '  t 


4  PROJCCT  title  EQUIPMENT  INST 
REPLACE  TEST  CELL  AUGMENTOR, 
D  BAY,  BLDG  71A 


9  COST  ESTIMATES 


item 


Equipment  Installation 

Replace  Test  Cell  Augmentor,  D  Bay,  Bldg  71A 
RDT&E  Equipment  (Non-A<id) 

Total  Equip  &  Installation  Costs  (Non-Add) 
Engineering  Analysis  &  Design  (Non- Add) 

Minor  Construction  (Non-Add) 


U  M 


OUANTlT  V 


CJVT  COST 


COS 

•  S.-v  . 


200.0 

(50.0) 

(250.0) 

(25.0) 

(90.0) 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  All  work  necessary  to  provide 
noise  attenuation.  Work  includes  installation  of  sound  absorbing  material, 
and  assembly  and  installation  of  the  engine  exhaust  augmentor. 

SPECIFIC  PURPOSE:  To  provide  noise  attenuation  in  sea  level  engine  test 
facility,  D  Bay,  Bldg  71A. 

PROJECT:  Modify  existing  test  cell  and  Install  engine  exhaust  augmertor. 
Install  sound  absorbing  material  on  the  test  cell  and  install  the  augmentor 
in  the  test  cell. 

REQUIREMENT:  To  modify  existing  capability  so  that  experimental  engines 
and  anginas  in  the  Air  Force  inventory  can  be  tested  at  full  power  without 
damage  to  the  engine  or  facility. 

CURRENT  SITUATION:  Test  cell  is  fatiguing  due  to  noise  generated  by  the 
aircraft  engine  undergoing  test,  thereby .reducing  the  maximum  capability  of 
the  test  cell. 

IMPACT  IF  NOT  PROVIDED:  R&D  analysis  and  evaluation  of  full  scale  modern 
jet  engines  will  be  greatly  limited-  due  to  the  deteriorating  test  cell 
condition. 
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Air.  Foret*  FY  19 Ji  4  RDTKF,  FACILITIES  PROJECT  'MTA 
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3  INSTALLATION  AND  LOCATION  *  PROJECT  TiTlC 

EQUIPMENT  INSTALLATION 

WRIGHT-PATTERSON  AIR  FORCE  BASE,  OHIO  INSTALL  1000  HP  DRIVE  STAND 

5,  PROGRAM  ElEMCNT  1 6  CATECORV  CODE  I  7  PROJECT  NUMB EH  I  S  PROJECT  COST  iSiMOl 


62203F _ 1  318-612 _  EQ  82-9154 

9  COST  ESTIMATES 


150.0 


Equipment  Installation 
Install  1000  HP  Drive  Stand 

Electrical 
Cooling 
Bed  Plate 

Cost  of  Purchased  Equipment  (Non-Add) 
Total  Equipment  &  Installation  (Non-Add) 
Design  Cost  (Non-Add) 

Minor  Construction  (Non-Add) 


U'M  OOANTl’s  UNIT  COST  COST 

isooe 


150.0 

(50.0) 

(80.0) 

(20.0) 

(250.0) 

(400.0) 

(32.0) 

(75.0) 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION:  All  work  necessary  to  provide  a 
test  facility  with  the  capability  of  1000  horsepower  (HP)  to  test  advanced 
and  developmental  aircraft  generators,  auxiliary  power  units  and  hydraulic 
systems.  Work  includes  a  bed  plate  to  hold  the  1000  HP  motor  and  test 
article,  an  acoustical  enclosure  around  the  bed  plate,  and  all  required 
secondary  utilities. 

SPECIFIC  PURPOSE:  Construct  test  area  for  high  power  drive  equipment. 
PROJECT:  Install  enclosure  to  house  the  1000  HP  drive  system,  provide 
lighting,  cooling  water,  and  secondary  utilities. 

REQUIREMENT:  To  provide  capability  to  conduct  basic  and  advanced  research 
on  aircraft  power  systems,  such  as,  generators  auxiliary  power  units  and 
hydraulic  systems.  The  Drive  Stand  is  needed  for  the  Directed  Energy  Weapon 
Program  and  Advanced  Aircraft  Generator  Programs.  It  will  be  used  for  the 
testing  of  equipment  on  all  current  and  future  aircraft. 

CURRENT  SITUATION:  The  existing  Aero  Propulsion  Laboratory  Drive  Stand 
facility  has  the  capability  to  drive  300  HP  loads.  Many  current  and 
advanced  aircraft  power  systems  require  higher  drive  systems. 

IMPACT  IF  NOT  PROVIDED:  R&D  analysis  of  aircraft  power  systems  in  support 
of  directed  energy  weapons  system  development  will  be  greatly  limited. 
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3  installation  AND  LOCATION  *  PROJECT  TITLE  EQUIP  INSTALLATION 

INSTALL  COMBUSTION  AIR  HEATERS 

WRICHT-PATTERSON  AIR  FORCE  BASE,  OHIO  I  AND  EXHAUST  SYSTEM,  BLDG  490 _ 

s  program  clement  fi  category  coot  j  7  project  number  I  s  project  cost  is-i-'l- 


62203F _ |  316-632 _ |  EQ  82-9155 

9  COST  ESTIMATES 


Equipment  Installation 

Install  Combustion  A1t  Heaters  and  Exhaust 
System 

Utilities 
Base  &  Pads 

Equipment  Cost  (Non-Add). 

Total  Equipment  &  Installation  Cost 

i 

|  Design  Cost  (Non-Add) 


250.0 


u  m  Quantity 

UNIT  COST 

COST 

«so*v 

LS 

250.0 

LS 

(200.0) 

LS 

(50.0) 

1 

(125.0) 

(375.0) 

(20.0) 

,0  DESCRIPTION  OF  PROPOSED  INSTALLATION  ’•  All  work  necessary  to  install  two  j 
combustion  air  heaters  and -associated  exhaust  system  to  operate  the  Combustiorj 
Research  Test  Cell  in  Bldg  490.  j 

PROJECT:  Install  two  air  heaters,  exhaust  systems,  interconnecting  piping, 
valves,  and  associated  control  systems. 

REQUIREMENT:  This  project  is  for  the  laboratory  mission  of  combustion 
research  for  aircraft  engines.  It  expands  the  existing  testing  capabilities 
for  combustion  research  which  is  unique  within  the  United  States  Air  Force. 
This  will  provide  an  adequate  heat  source  to  simulate  altitude  conditions  on 
jet  engines  tied  to  an  existing  compressed  air  system,  components  undergoing 
basic  and  advanced  research  analysis.  Provide  adequate  exhaust  capability 
to  reduce  noise  levels  and  other  environmental  considerations. 

CURRENT  SITUATIONS:  Bldg  490  has  recently  been  acquired  as  the  result  of  an 
MCP.  -  This  work  will  finalize  €he  installation  of  the  combustion  research 
test  rig. 

IMPACT  IF  NOT  PROVIDED:  The  Bldg  490  Combustion  Research  Cells  will  not  be 
able  to  operate  to  their  designed  potential.  Critical  engine  combustion 
development  programs  will  be  severely  limited. 
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1  COMPONENT 

Air  Force 


FY  19.&3  RDT&F.  FACILITIES  FROJECT  DATA 


2  OA  T  C  I 

January  1983 


3  INSTALLATION  ANO  LOCATION 

WRIGHT-PATTERSON  AIR  FORCE  BASE,  OHIO 


65806 


6  CATEGORY  CODE 

7  PROJECT  NUMBER 

311-173 

EQ  82-9140 

4  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 

TOP  SECRET  DATA  PROCESSING  CENTER 

:CT  NUMBER  I  E  PROJECT  COST  (SOOOl 


1380.0 


9.  COST  ESTIMATES 


Equipment  Installation 

Top  Secret  Data  Processing  Center 

Electromagnetic  Shielding 
Raised  Flooring 
Secondary  Utilities 
Equipment  Air  Conditioning  . 

Halon  Fire  Protection 
Demountable  Partitions 

Cost  of  Purchased  Equipment  (Non- Add) 

Total  Equip  &  Installation  Cost  (Non-Add) 

Other  Non-Add  Costs 

Design  Cost 


U/M  OOANTlTV  I  UNIT  COST 


1380.0 

(483.0) 

(276.0) 

(124.2) 

(414.0) 

(69.0) 

(13.8) 

(2170.0) 

(3550.0) 


(115.0) 


DESCRIPTION  PROPOSED  INSTALLATION  m  . 

PROJECT:  .Installation  of  a  computer  facility  to  process  Top  Secret  data  for 

all  ASD  System  Program  Offices.  Within  the  Class  A  vault  area  originally 
designed  in  the  MCP,  provide  raised  computer  flooring,  electromagnetic  shield¬ 
ing,  secondary  utilities,  Halon. fire  protection  and  demountable  partitions  to 
provide  a  complete  and  usable  Top  Secret  data  processing  facility. 

!  REQUIREMENT:  The  requirement  for  a  Top  Secret  data  processing  facility  was 
'  Che  direct  result  of  recent  changes  in  classification  levels  as  outlined  in 
1  the  "Security  Classification  Guide  for  Low  Observables,"  9  Dec  81,  HQ  USAF/ 

I  RFQ-LO) .  ASD  develops  detailed  analytical  models  for  each  major  weapon 
system.  These  models  are  coupled  with  aircraft  low  observables  data  and  pro¬ 
cessed  on  digital  computers  to  predict  system  effectiveness,  survivability 
|  and  vulnerability.  The  results  are  used  to  define  system  effectiveness 
1  design  parameters  and  specifications,  verify  and  validate  contract  proposals, 

I  make'  Inputs  to  source  selection  teams,  etc. 

CURRENT  SITUATION:  Currently  no  ASD  data  processing  facility  exists  that  can 
provide  the  Top  Secret  data  processing  and  storage  capability  required  to 
perform  the  mission  outlined  above.  A  government  owned  and  operated  facility 
must  be  acquired. 

IMPACT  IF  NOT  PROVIDED:  ASD  will  be  unable  to  perform  90%  of  the  projected 
system  effectiveness  studies  without  a  local  Top  Secret  data  processing 
facility. 
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I  COMPONENT 

Air  Force  FY  19.23  RDTXF.  FACILITIES  PROJECT  DATA 


.2  DAH  I 

Janiiarv  1933 


3  INSTALLATION  ANO  LOCATION 

GRIFFISS  AFB/RADC 


4  PROJECT  TITLE 
EQUIPMENT  INSTALLATION 
RELIABILITY  CHARACTERIZATION  LA3 


6  CATEGORY  CODE 

7  PROJECT  NUMBER 

8  PROJECT  COST  (SOOOl 

317-311 

GRI-83-0015(R-l) 

95.6 

9.  COST  ESTIMATES 


o/m  quantity  unit  COST  COST 

isooo 


EQUIPMENT  INSTALLATION 
SUBTOTAL 
CONTINGENCY  5 Z  ' 

TOTAL  CONTRACT  COST 

UNFUNDED  COSTS  (NON  ADD) 

EXCLUDED  COSTS  (NON  ADD) 

MINOR  CONSTRUCTION  (NON  ADD) 


(90.0) 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION:  Convert  3200  SF  of  warehouse 
space  to  laboratory  space.  Equipment  installation  support  involves  providing 
for  environmental  control,  ?aised  flooring  and  secondary  utilities. 

PROJECT:  Provides  a  combined  facility  for  a  R&D  development  program  for 
solid  state  microwave  and  very  large  scale  integrated  circuit  equipments. 
REQUI REMENT ;  The  physical  requirement  is  for  a  facility  where  an  in  house 
capability  can  be  developed  for  characterization  and  reliability  evaluation 
of  solid  state  microwave  devices  and- complex  high  performance  integrated 
circuits  used  in  the  most  critical  and  expensive  portions  of  Air  Force 
Svstems.  A  long  term  Research  and  Development  (R&D)  requirement  has  been 
levied  upon  the  Reliability  Characterization  Lab  in  connection  with  the  2028 
Advance  Space  Conanunications  program  to  develop  the  reliability  assessment 
for  solid  state  microwave  devices .  The  Air  Force  has  the  only  capability  for 
accomplishing  this  work  and  existing  space  is  Inadequate  to  accommodate  the 
requirement. 

CURRENT  SITUATION:  RADC  is  the  electronic  equipment  reliability  focal  point 
for  the  Air  Force.  Currently,  the  Center  has  no  in  house  capability  to 
i  evaluate  the  failure  mode  and  mechanisms  of  the  next  generation  or  solid 
state  microwave  and  very  large  scale  integrated  circuits  prior  to  use  in 
critical  Air  Force  Hardware. 

;  IMPACT  IF  NOT  PROVIDED:  The  Center  will  not  be  able  to  complete  fulfill  the 
mission  to  provide  a  timely  assessment  of  new  technologies  or  a  reliable 
evaluation  of  modes  of  failure  for  controlled  risk/benefit  analysis  of 
critical  Air  Force  Hardware. 
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FY  19.213  RDTAF  FACILITIES  PROJECT  DATA 


7  UAl  t 


January  2983 


3  installation  AND  LOCATION 

AFHRL/OT  WILLIAMS  AFB,  A2 


S  PROGRAM  ELEMENT 

63227F 


4  PROJECT  TITLE 

advanced  visual  technology  system 

(AVTS)  EQUIPMENT  INSTALLATION 


6  CATEGORY  CODE 

1  PROJECT  NUMBER 

8  PROJECT  COST  (SOOOI 

310-925 

23S3-K-FM 

500.0 

9.  COST  ESTIMATES 


A  and  E 

Electrical  -  Secondary  Utilities 
Air  Conditioning 
Computer  Floors  * 

Enclose  Computer  Area 
Security  and  Fire  Protection 
Relocate  Existing  Secondary  Utilities 
TOTAL 


Project  2363  (AVTS) 

Equipment  Cost 


90.0 

30.0 

135.0 

30.0 

75.0 


500.0 


10,000.0 


10-  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Modify  the  first  floor  of  Room 
102  in  Bldg  558  to  install  the  Advanced  Visual  Technology~System  (AVTS). 
SPECIFIC  PURPOSE:  To  install  the  AVTS  hardware  in  an  efficient  manner  with 
relationship  to  itself  and  with  other  visual  system  hardware  in  Bldg  558. 
PROJECT:  The  AVTS  consists  of  the  following  three  major  subsystems:  Data 
Base  Subsystem  (DBS),  General  Purpose -Computer  Subsystem  (GPCS) ,  and, Special 
Purpose  Computer  Subsystem  (SPCS),  This  project  installs  the  (AVTS)  hardware 
which  will  generate  dynamic  visual  tactical  combat  scenes  on  the  existing 
cockpit  displays  in  Bldg  558.  The  installation  work  consists  of  special 
floors  and  ceiling,  secondary  utilities,  environmental  controls  and  security 
items,  etc.  ' 

REQUIREMENT:  To  provide  the  advanced  simulator  technology  as  the  basis  for 
obtaining  research  data  required  to  provide  training  device  criteria  for  the 
acquisition  of  new  training  equipment  capable  of  training  full  mission  air 
combat  scenaries. 

CURRENT  SITUATION:  Delivery  of  equipment  is  programmed  during  FY  84.  Pre¬ 
liminary  installation  work  must  start  in  early  FY  34  and  be  completed  by  mid 
FY  84  in  order  to  start  equipment  checkouts  to  be  followed  by  important 
behavior  laboratory  research  involving  tactical  combat  missions. 

IMPACT  IF  NOT  PROVIDED:  The  Air  Force  Human  Resources  Laboratory’s  Operations 
Training'Division  would  not  be  able  to  integrate  this  new  AVTS  equipment  with 
their  existing  capabilities,  thus  their  laboratory  research  necessary  to 
generate  required  standards  for  new  Air  Force  mission  simulators  would  be 
restricted. 
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FY  19JL3  RDT&F.  FACILITIES  PROJECT  DATA 

3  INSTALLATION  AND  LOCATION 
ARNOLD  AIR  FORCE  STATION,  TENNESSEE 


2  Oau 
Januarv  1983 


4  PROJECT  TITLE 

EQUIPMENT  INSTALLATION  IMPROVE 
16S  TEST  INSTRUMENTATION 


5  PROGRAM  ELEMENT 

6.  CATEGORY  CODE 

7  PROJECT  NUMBER 

8  PROJECT  COST  IS0O0I 

65807F 

390-127 

815019 

355.7 

9  COST  ESTIMATES 


ITEM 


U/M 


Quantity 


UNIT  COST 


COST 

‘4000 


EQUIPMENT  INSTALLATION 
IMPROVE  16S  TEST  INSTRUMENTATION 
COST  OF  PURCHASED  EQUIPMENT  (NON-ADD) 
TOTAL  EQUIP  &  INSTALLATION  COST  (NON-ADD) 
DESIGN  COSTS 


LS 

LS 

LS 

LS 


355.7 

(459.0) 

(814.7) 

(20.0) 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Installation  of  new  equipment  and 
the  fabrication  and  installation  of  improved  instrumentation  to  increase 
available  air-on  tine  and  decrease  maintenance  costs. 

SPECIFIC  PURPOSE:  Improve  the  16-Foot  Supersonic  Wind  Tunnel  instrumentation 
systems  in  order  to  provide  instrumentation  support  for  compressor  shakedown, 
tunnel  calibration,  and  future  testing. 

PROJECT :  This  is  a  two-year  project  to  improve  the  16-Foot  Supersonic  Wind 
Tunnel  Instrumentation  systems.  It  includes  a  minicomputer  based  digital 
pressure  system,  digital  multiplexer  and  control  systems  with  associated 
consoles.  A  centralized  data  production  center  will  be  installed  to  provide 
more  efficient  coordination  and  control  of  the  test  environment,  along  with 
improved  computer  peripheral  devices,  additional  instrumentation  and  an 
improved  model  positioning  system. 

REQUI  RE  ME  NT :  It  is  Imperative  that  wind,  tunnel  data  acquisition  systems 
possess  a  high  level  of  automation  to  improve  their  accuracy,  reliability, 
and  speed  of  operation  due  to  increasing  costs  of  energy  and  manpower. 
CURRENT  SITUATION:  Existing  16S  data  acquisition  systems  are  not  computer- 
based  and  there  Is  no  centralized  area  for  operating  and  monitoring  test  pro¬ 
gress.  Some  instrumentation  and  computer  peripheral  equipment  is  nonexistent 
and  would  have  to  be  borrowed  from  other  facilities. 

IMPACT  I?  NOT  PROVIDED:  Planned  productivity  improvements  could  not  be 
implemented,  and  estimated  annual  savings  of  86  occupancy  shift  hours  and 
500  maintenance  manhours  could  not  be  realized.  User  test  instrumentation 
requirements  for  planned  near  future  programs  could  not  be  met. 
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3  INSTALLATION  AND  LOCATION 


ARNOLD  AIR  FORCE  STATION.  TENNESSEE 


65807F 


6  CATEGORY  CODE 

7.  project  number 

3 90- Various 

840265 

4.  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 


280.1 


9  COST  ESTIMATES 


un*  Quantity  unit  cost  cost 
_ I  _  isoooi 


EQUIPMENT  INSTALLATION 

TEST  PREPARATION  LAB  -  VKF  (PIF) 

COST  OF  PURCHASED  EQUIPMENT  (NON-ADD) 
TOTAL  EQUIP  &  INSTALLATION  COST  (NON-ADD) 


280.1 

(747.6) 

(1027.7) 


10.  description  OP  PROPOSED  INSTALLATION 

Install  a  central  processing  unit  interfaced  with  data  acquisition  equip¬ 
ment  and  associated  electrical  and  mechanical  systems  are  to  be  installed 
in  an  existing  facility  in  order  to  create  a  pre-test  checkout  lab  for 
VKF. 

REQUIREMENT :  No  present  laboratory  exists  to  meet  the  need  for  pretest 
checkout  of  test  articles  and  support  hardware  prior  to  installation  in 
the  tunnel  test  section. 

CURRENT  SITUATION;  When  a  test  is  being  conducted  in  one  wind  tunnel, 
preparations  are  also  in  progress  for  subsequent  tests  in  the  model  prep¬ 
aration  area.  This  area  does  not  have  the  equipment  nor  the  instrumenta¬ 
tion  to  provide  a  thorough  pre-test  check  out  of  the  test  article  and  its 
support  hardware.  This  deficiency  results  In  considerable  time  being 
consumed  for  check  out  during  and  after  installation  in  the  wind  tunnel. 
IMPACT  IF  NOT  PROVIDED:  Failure  to  provide  this  system  would  result  in 
the  continued  loss  of  available  testing  time  due  to  downtime  resulting 
from  the  Inability  to  detect  and  correct  potential  problems  prior  to  the 
installation. of  the  test  article.  Delays  impact  the  schedule  to  the 
extent  of  not  meeting  scheduled  completion  dates  for  high-priority  projects 
for  the  Government  or  industry.  Extended  schedules  result  in  additional 
labor  costs  and  excessive  energy  utilization. 
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FY  1923  •  RDT&E  FACILITIES  PROJECT  DATA 

3.  INSTALLATION  ANO  LOCATION 

ARNOLD  AIR  FORCE  STATION,  TENNESSEE 


January  1983 


4.  project  title 

EQUIPMENT  INSTALLATION  CAD /CAM 
(PIF) 


S.  PROGRAM  element 

S  CATEGORY  CODE 

7.  PROJECT  NUMBER 

8.  PROJECT  COST  ISO00) 

65807F 

390-Various 

815012 

$400 

«.  COST  ESTIMATES 


ITEM 


U/M 


Quantity 


unit  COST 


COST 

ISOOOI 


EQUIPMENT  INSTALLATION 

COMPUTER  .AIDED  DESIGN /COMPUTER  AIDED 

MANUFACTURING  (CAD /CAM) 

COST  OF  PURCHASED  EQUIPMENT  (NON-ADD) 
TOTAL  EQUIP  &  INSTALLATION  COST  (NON-ADD) 


LS 

LS 

LS 


400 
(3,197,0) 
(3,597.0) 


CD 

C*D 

CD 


10.  DESCRIPTION  OF  proposed  INSTALLATION  Provide  installation  support  for 
central  computer (s)  (interconnected  for  downloading  and  data-base  sharing 
capabilities),  thirty-two  graphic  work  stations,  hard  copy  units,  digit¬ 
izers,  and  plotters  required  to  provide  AEDC  a  CAD/CAM  system  for  design/ 
design  drafting  and  other  related  activities. 

PROJECT ;  Installation  of  a  CAD /CAM  system  that  will  meet  the  current  and 
future  needs  of  AEDC. 


O 

o 


\ 
N  ■ 


REQUIREMENTS :  In  order  to  meet  the  productivity  challenge  and  reduce  lead 
times  for  vital  aerospace  items,  AEDC  has  a  need  to  implement  new  advances 
In  system  integration  through  the  Introduction  of  sophisticated  CAD/CAM 
equipment.  The  new  system  will  not  only  improve  the  productivity  of  the 
drafting  personnel  by  2.7:1  (reference  CAD /CAM  Audit  by  Productivity 
International,  Inc,  3  Jul  81)  but  will  allow  much  needed  Finite  Element 
Modeling,  Numerical  Control  Programming,  System  Networking  and  Data-Base 
Management  capabilities. 

CURRENT  SITUATION:  At  present,  almost  all  of  the  design/design  drafting 
work  accomplished  at  AEDC  is  done  on  a  drawing  board.  The  present  CAD/CAM 
system  (an  intergraph  system  with  a  DEC  11/34  central  processing  unit 
located  in  the  Pan  Aa  World  Services,  Inc,  electrical  design  section)  has 
shown  the  need  for  a  base-wide  CAD/CAM  system.  The  present  system  can 
only  support  two  work  stations,  and  has  been  fully  expanded.  The  new  sys¬ 
tem  will  be  available  to  all  design/drafting  sections  at  AEDC. 

IMPACT  I?  NOT  PROVIDED:  If  th-j  new  system  is  not  purchased,  AEDC  will 
continue  to  accomplish  design  and  design  drafting  activities  on  conven¬ 
tional  drawing  boards.  Designers  and  design  draftpersons  are  extremely 
difficult  to  hire  because  of  their  unique  talents  and  the  scarcity  of 
people. w«rK  fMe  The  nt»w  win  elimin.-!te  this  tirohlem 
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3  INSTALLATION  ANO  LOCATION  4  PROJECT  TITLE  (PIF) 

EQUIPMENT  AND  INSTALLATION 

ARNOLD  AIR  FORCE  STATION,  TENNESSEE _ FLEXIBLE  NOZZLE  FOR  TUNNEL  4T 


5.  PROGRAM  ELEMENT 

6  CATEGORY  CODE 

7.  PROJECT  NUMBER 

8.  PROJECT  COST  IS000) 

_ 6-5BQ7F _ 

390-614 

805020 

509.3 

9  COST  ESTIMATES 


itcm 

■ 

U/M 

QUANTITY 

■ 

UNIT  COST 

COST 

ISOOOI 

. 

EQUIPMENT  INSTALLATION 

FLEXIBLE  NOZZLE  FOR  TUNNEL  4T 

LS 

509.3 

COST  OF  PURCHASED  EQUIPMENT  (NON-ADD) 

LS 

(2571.0) 

TOTAL  EQUIP  &  INSTALLATION  COST  (NON-ADD) 

LS 

(3260.3) 

OTHER  NON-ADD  COSTS 

LS 

(730.9) 

DESIGN  COSTS 

LS 

• 

(730.9) 

10  DESCRIPTION  OP  PROPOSE O  INSTALLATION 


Install  a  flexible  nozzle  systea  in  Tunnel  4T  to  allow  continuous  Mach 
Number  variations  from  0.2  to  2.0.  This  will  include  installation  of  a 
new  nozzle,  new  control  system,  and  an  extension  of  the  existing  Tunnel 
4T  instrument  room. 


REQUIREMENT:  The  capabilities  of  Tunnel  4T  must  be  upgraded  to  match 
the  capabilities  of  present  and  future  fighter  aircraft  since  this  tunnel 
is  the  primary  Air  Force  facility  used  to  certify  proper  separation  of 
weapon  stores  from  combat  aircraft. 

CURRENT  SITUATION:  Tunnel  4T  now  has  the  capability  of  continuous  Mach 
number  variations  for  0.2  to  1.3  and  at  1.6  and  2.0  using  nozzle  inserts. 
Steps  must  be  taken  to  fill  the  gap  that  exist  in  the  Mach  coverage  from 
1.3  to  2.0. 


IMPACT:  With  the  1.6  and  2.0  nozzle  inserts,  serious  gaps  in  the  Mach 
coverage  from  1.3  to  2.0  exists  such  that  certification  of  aircraft /store 
compatibility  for  some  supersonic  aircraft  is  not  possible.  In  addition, 
ten  year  savings  of  $15,294,600  in  manpower  in  energy  could  not  be  rec¬ 
ognized.. 
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FY  19£3 

R  fORCE  I  RDT&E  FACILITIES  PROJECT  DATA  (January  iyejj 

3.  INSTALLATION  AND  LOCATION  4.  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 

ARNOLD  AIR  FORCE  STATION,  TENNESSEE  ETF-B  ROCKET  EXHAUST  MOD 

5.  PROGRAM  ELEMENT  1 6  CATEGORY  CODE  I  7.  PROJECT  NUMBER  I  8  PROJECT  COST  (SOOOI 


65807F _ !  390-614 _  840242 

9  COST  ESTIMATES 


421.9 


u/m  I  Quantity  unit  cost  cost 
I  (SOOOI 


EQUIPMENT  INSTALLATION 

ETF-B  ROCKET  EXHAUST  MODIFICATIONS  LS 
COST  OF  PURCHASED  EQUIPMENT  (NON-ADD)  LS 
TOTAL  EQUIPMENT  &  INSTALLATION  COST  (NON-ADD  LS 


421.9 

(338.2) 

(760.1) 


10.  description  OF  PROPOSED  INSTALLATION 

This  project  provides  for  installation  support  incident  to  adding  ducting 
and  three  new  surge  valves  and  relocating  three  existing  configuration 
valves  on  each  side  (El  &  E2)  of  the  ETF-B  exhaust  plant  to  provide  a 
recirculation  surge  control  system  for  rocket  firings. 

REQUIREMENT:  The  installation  of  additional  ducting  and  surge  control; 
water  valves  on  the  B-Plant  exhaust  system  is  required  to  provide  reliable 
exhauster  surge  protection  during  rocket  testing.  Secondary  benefits  are: 
(1)  a  vast  savings  of  the  gaseous  nitrogen  presently  used  for  surge  pro¬ 
tection  and  (2)  lower  starting  pressure  level  capabilities  in  the  T  Cells. 
CURRENT  SITUATION:  For  rocket  tests,  exhauster  surge  protection  is  pro- 
|  vided  by  using  a  calculated  rata  of  nitrogen  inbleed  to  supplement  the 
rocket  flow  and  known  air  in  leakage.  Thus,  this  is  an  anticipatory,  not 
positive,  surge  protection  system  and  requires  large  quantities  of  gaseous 
nitrogen. 

IMPACT:  If  the  modification  is  not  accomplished,  one  or  more  expensive 
|  exhaust  compressors  could  be  severely  damaged  by  surging  during  rocket 
I  firings,  and  nitrogen  savings  will  not  be  realized. 
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FY  19.84  RDT&E  FACILITIES  PROJECT  DATA 

January  1983, 

•  COMPONINT 

Air  Force 


3.  installation  ano  location 

ARNOLD  AIR  FORCE  STATION,  TENNESSEE 
5.  PROGRAM  ELEMENT  1 6  CATEGORY  CODE 

65807F  610-711 


EQUIPMENT  INSTALLATION  TEST 
FACILITY  PLANT  AUTOMATION  (PIF) 


6  CATEGORY  CODE 

7  PROJECT  NUMBER 

8  PROJECT  COST  IS000I 

610-711 

815005 

$1,444  . 

9.  COST  ESTIMATES 


EQUIPMENT  INSTALLATION 

TEST  FACILITY  PLANT  AUTOMATION' 

COST  OF  PURCHASED  EQUIPMENT  (NON-ADD) 

TOTAL  EQUIPMENT  &  INSTALLATION  COST  (NON-ADD) 
OTHER  NON-ADD  COSTS 


U/M 

quantity 

UNIT  COST 

COST 

ISOOO- 

LS 

$1,444.0 

LS 

3,208.0 

LS 

$4,652.0 

LS 

3,357.0 

,0-  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  This  project  supports  installatioi 
of  computer  networks  consisting  of  20  mini/microcomputers  with  approximately 
5,000  control  channels  to  automate  the  control  and  monitoring  of  the  large 
rotating  machinery  in  the  three  major  test  facilities  at  AEDC  and  includes 
modifications  to  centralize  control  rooms  within  each  of  the  three  plants  to: 
integrate  the  entire  test  operations;  provide  test  environment,  process,  and 
configuration  control,  and  allow  evaluation  of  plant  performance. 

REQUIREMENT:  Hardware  and  software  systems  must  be  provided  to  protect 
valuable  and  oftentimes  unique  aerospace  systems  being  tested.  Testing 
operations  must  be  Integrated  to  achieve  specific  test  objectives  with  fewer 
test  unit  operating  hours. 

CURRENT  SITUATION:  Operation  of  the  test  facility  plants  is  essentially 
manual  with  varying  degrees  of  safety,  performance,  and  efficiency  due  to 
differences  in  operator  proficiency.  Instrumentation  systems  are  archaic 
and  inadequate  for  monitoring  critical  plant  parameters  and  machinery 
|  operating  conditions.  Integrated  interfaces  between  plant  control  and  test 
vehicle  control  do  not  exist. 

|  IMPACT  IF  NOT  PROVIDED:  Reliability  of  the  facilities  will  be  severely  com¬ 
promised.  Continued  manual  operation  will  preclude  the  benefits  of  an 
integrated  facility  control  and  monitoring  system.  The  total  time  Impact 
will  be  to  -decrease  productive  rest  time  (as  a  result  of  more  time  spent  on 
maintenance  and  operator  dependence)  and  increased  risk  to  plant  equipment 
and  test  articles  (as  a  result  of  obsolete  equipment  use  and  lack  of  critical 
parameter  monitoring).  Also  precluded  will  be  total  savings  of  $7,355,700 
per  year  (FY  84  dollars). 
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RDT&E  FACILITIES  PROJECT  DATA 


2  DATE 


AIR  FORCE  |  ' 

3.  INSTALLATION  AND  LOCATION  [T 


PROJECT  TITLE 


January  1983 


ARNOLD  AIR  FORCE  STATION,  TENNESSEE 


EQUIPMENT  INSTALLATION 
PARTICULATE  REMOVAL  SYSTEM 


s.  program  element 

6.  CATEGORY  CODE 

?.  PROJECT  NUMBER 

8.  PROJECT  COST  ISOOO) 

65807F 

390-614 

830354 

350.0 

9  COST  ESTIMATES 


ITEM 


U/M 


QUANTITY 


UNIT  COST 


COST 

ISOOOl 


EQUIPMENT  INSTALLATION 

PARTICULATE  REMOVAL  SYSTEM 

COST  OF  PURCHASED  EQUIPMENT  (NON-ADD) 

TOTAL  EQUIP  &  INSTALLATION  COST  (NON-ADD) 


LS 

LS 

LS 


350.0 

100.0 

450.0 


to.  description  of  proposed  INSTALLATION :  Projectprovides  installation  support 
for  particulars  removal  devices  to  be  installed  in  the  Engine  Test  Facility 
air  supply  ducting  to  improve  air  quality.  The  screens  to  be  installed 
will  be  located  in  the  main  headers  and  in  the  cell  supply  ducting. 
REQUIREMENT;  High  performance  turbine  engines  require  clean  air  to  assure 
optimum  performance  and  damage-free  operation.  The  ETF  air  supply  system, 
which  has  carbon  steel,  aluminum,  and  painted  components  is  subject  to 
corrosion  and  deterioration.  Consequently,  iron  oxide,  aluminum,  and 
paint  particles  are  present  in  the  engine  test  air  stream.  At  present,  no 
specific  removal  device  is  in  service. 

CURRENT  SITUATION:  A  particle  removal  system  should  be  Installed  in  the 
ETF  test  air  supply  system  to  improve  air  quality  and  reduce  the  possibility 
of  engine  damage  of  performance  degration. 

IMPACT:  Engine  test  performance  and  components  may  be  adversely  affected 
by  excessive  particle  contamination  in  the  air  stream. 
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I  COMPONENT 
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].  INSTALLATION  ANO  LOCATION  4  PROJECT 

ARNOLD  AIR  FORCE  STATION,  TENNESSEE  .  EQUIPMENT 


|  2  Oat  t 
I  January  1983 


65807F 


6  CATEGORY  CODE 

7  PROJECT  NUMBER 

349 

830439 

4  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 
RADIOGRAPHIC  SYSTEM 


$315. 


*.  COST  ESTIMATES 


g/M  ouantitv  I  unit  COST  cost 
_ I _ L  <soooi 


RADIOGRAPHIC  SYSTEM  (INCLUDES  CONTINGENCY) 

EQUIPMENT 

X-RAY  CAMERA 
IMAGE  DATA  PROCESSOR 
OPERATOR  CONSOLE 
UNIQUE  SOFTWARE 
TOTAL 

FACILITY  PREPARATION  AND  INSTALLATION 
TOTAL  REQUESTED 


10.  description  OP  PROPOSED  INSTALLATION  jProvide  a  radioerajphic  sys  consisting  of 
an  x-ray  camera,  an  image  aata  processor,  the  require®  software  programs 
unique  to  AEDC  and  an  operators  console. 

PROJECT:  Installation  of  a  Radiographic  System  that  will  meet  the  current 
and  future  needs  of  AEDC. 

REQUIREMENT:  In  order  to  meet  the  requirement  for  non-destructive  testing, 
and  safety,  AEDC  has  a  need  for  a  state-of-the  a^t  Radio- 
graphic  System.  The  system  will  provide  real-time  rcdiographic  inspection 
of  large  rocket  motors,  casting,  running  turbine  engines,  voids  and  in  con¬ 
sistencies  in  case  liners  and  powder  packing  anlaysis  of  rocket  engines. 
CURRENT  SITUATION:  At  present,  the  capability  of  performing  radiographic 
inspection  does  not  exist  at  AEDC. 

IMPACT  IF  NOT  PROVIDED:  If  a  system  of  this  nature  is  not  purchased,  AEDC 
irni  Sot  Kave  the  capability  of  computer-aided  inspections  of  rocket 
motors,  casting,  turbine  blades,  and  other  structural  analysis.  This 
system  will  allow  the  evaluation  of  images,  highlight  potential  defects  in 
structure  powder  packing  in  rocket  motors,  and  will  alert  the  operator 
to  evaluate  questionable  images. 
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s  program  element 

6  CATEGORY  CODE 

7  PROJECT  NUMBER  j 

B  PROJECT  COST  ISOOOI 

65807F 

310-932 

84-0505  EQ  80-22 

105.0 

t  COMPONENT 

AIR  FORCE 


FY  19M^DT8.E  FACILITIES  PROJECT  DATA 


3  INSTALLATION  ANO  LOCATION 

EDWARDS  AIR  FORCE  BASE,  CALIFORNIA 


2. .  DATE 


January  1983 


«.  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 
AVIONICS  SYSTEM  TESTING 


9  COST  ESTIMATES 


ITEM 


EQUIPMENT  INSTALLATION  AVIONICS  SYSTEM 
TESTING 

INSTALLATION 
CONTINGENCY  (5 2) 

COST  OF  PURCHASED  EQUIPMENT  (NON- ADD) 
TOTAL  EQUIPMENT  &  INSTALLATION  (NON-ADD) 

OTHER  NON-ADD  COSTS 

DESIGN  COST  (102  PROJECT  COST) 


io  description  op  proposed  JtnstaJ Jation 
Project  provides  for  tne  in6tallatic 


U/M 


LS 


Quantity 


unit  COST 


COST 

ISOOOI 


105.0 

(100.0) 

(5.0) 

(6000.0) 


(6105.0) 

(10.5) 


'roject  provides  forthe  installation  of  specialised  secondary  utilities 
to  Include  hydraulics,  cooling  oil  and  high  pressure  cooling  air  to  ser¬ 
vice  avionics  equipment  installed  in  the  bays. 

11.  PROJECT:  Provides  for  the  preparation  of  test  bays  to  peraiic  ““  ” 

Avionics  System  Testing.  Avionics  Equipment  to  be  installed  in  the  test 
bays  Include  mini-computer ,  test-  stations,  test  benches,  test  kits  and 
program  unique  avionics  equipment. 

REQUIREMENT:  A  properly  sired  and  configured  facility  is  needed  to  sup¬ 
port  programs  that  require  more  complete  Avionics  Systems  Testing  (versus 
subsystem  testing)  for  real  life  simulation  of  flight.  Real  life  simula¬ 
tion  is  necessary  for  complete  test  accuracy  that  can  otherwise  be  only 
achieved  through  expensive  flight  testing.  The  F-16  program  will  be  the 
users  of  this  facility. 

CURRENT  SITUATION:  No  facility  exists  in  the  USAF  that  can  satisfy  real 
life  simulation  of  flight.  Avionics  Systtms  Testing  programs  are  in 
existence,  but  on  a  subsystem  test  basis.  IFAST  is  a  facility  already 
built  that  eliminates  these  limitations  and  gives  a  program/user  range  of 
testing  capability  not  found  elsewhere. 

IMPACT  IF  NOT  PROVIDED:  Without  the  required  installation  work,  real 
life  simulation  cant  -t  he  accomplished  thus  leaving  us  to  continue  sub¬ 
system  testing.  As  a  result,  our  Avionics  Systems  development  will  be 
severely  curtailed,  thus  slowing  down  development  of  our  Frl6  program. 
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1  COMPONENT 

Air  force  FY  19.B3  RDT&F.  FACILITIES  PROJECT  DATA 


2  OAU  1 

Janunrv  1983 


3  INSTALLATION  and  LOCATION  4.  PROJECT  TITLE 

EQUIPMENT  INSTALLATION  IN 

EDWARDS  AIR  FORCE  BASE,  CALIFORNIA  _  SUPPORT  OF  B-1B _ 

5  PROGRAM  ELEMENT  1 6  CATEGORY  CODE  I  7  PROJECT  NUMBER  |  8  PROJECT  COST  (SOOOI 


64226F 


310-932  82-0531  EQ  80-22 

9  COST  ESTIMATES 


U/M  OUANTlTv  UNIT  COST 


Equipment  Installation 

Subtotal 

Contingency  51 

Total  Contract  Cost 

Non-Add  Cost  (In-house  Design  10Z) 

.  Cost  of  Purchased  Equipment  (Non-Add) 

Other  Non-Add  Costs 

Existing  to  be  Relocated,  Government 
Owned  Property 

Minor  Construction  (Non-Add) 


263.8 

263.8 

13.2 

277.0 

27.0 

(4,664.5) 


16,365.7 


,0  DESCRIPTION  OF  PROPOSED  INSTALLATION  i  Pro3*ct  requires  installation  of 
mechanical  and  electrical  devices  for  Integrated  B-1B  Avionics  Systems 
Development  in  the  Integration  Facility  for  Avionics  Systems  Testing  (IFAST) , 
and  repair  and  check-out  of  integrated  avionics  systems  components  in  the 
Integrated  Test  Facility  (ITF).. 

SPECIFIC  PURPOSE:  Unit  equipment  changes  to  provide  adequate  facilities  to 
support  the  B-1B  Avionics  Systems  Testing  and  Development  Program. 

PROJECT :  Provides  for  preparation  of  two  IFAST  bays  to  accommodate  B-1B 
Avionics  Subsystems  for  integration  and  overall  system  testing. 

REQUIREMENT:  Properly  sized  and  configured  facilities  are  required  by 
15  May  83  to  house  expanded  B-1B  Avionics  Systems  Development  and  Testing. 

The  IFAST,  with  modifications  to  the  ITF,  will  satisfy  the  Integrated  B-1B 
Avionics  Systems  Test  Requirements. 

CURRENT  SITUATION:  The  ITF  is  primarily  an  avionics  maintenance  facility 
and  therefore  does  not  have  the  capability  to  house  the  additional  B-1B 
Avionics  Systems  Development  and  Testing.  The  facility  has  Inadequate  space 
for  the  required  avionics  testing  equipment.  The  IFAST  is  a  general  purpose 
facility  capable  of  supporting  most  test  programs  after  appropriate  program 
peculiar  equipment  installation.  In  Apr  82  the  B-1B  was  identified  as  the 
first  test  program  requiring  the  use  of  IFAST. 

IMPACT  IF  NOT  PROVIDED:  Failure  to  receive  out-of-cycle  processing  and 
subsequent  approval  will  incur  a  minimum  delay  of  1  year  for  the  B-1B 
Program,  and  .will  cause  significant,  cost  escalation. 
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Air  Force 


FY  19.S3  RDT&F.  FACILITIES  FROJECT  DATA 


2  DATE  I 

January  1983 


3  installation  ano  location 
KERN  COUNTY 

EDWARDS  AIR  FORCE  BASE,  CALIFORNIA 


4.  PROJECT  TITLE 

EQUIPMENT  INSTALLATION 


5  PROGRAM  ELEMENT 

6.  CATEGORY  COOE 

7  PROJECT  NUMBER 

8  PROJECT  COST  ISOOOl 

62302F 

•  310-632 

830601 • 

220 

9.  COST  ESTIMATES 


item 


U/M 


quantity 


unit  COST 


COST 

ISOOOl 


Equipment  Installation 
Solid  Propellant  Cut  &  Trim 
Equipment  Foundations 
Reinforced  Concrete  Blast  Shield 
Secondary  Utilities 

Cost  of  Purchased  Equipment  (Non-Add) 
Total  Equip  &  Installation  Cost  (Non-Add) 

Other  Non-Add  Costs 
Existing  Equipment 
Design  Cost 


LS 

LS 

LS 

LS 


220 

(20) 

(100) 

(100) 


(400) 

(13) 


C2 

-»3 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Install  a  solid  propellant  cutting 
saw,  lathe,  vertical  mill  and  dust/particle  collector,  a  fire  detection/ 
protection  system,  and  lighting.  Install  a  reinforced  concrete  blast  shield 
with  viewing  port  between  the  remote  operator  and  the  equipment.  Connect 
equipment  to  the  required  secondary  utilities. 

SPECIFIC  PURPOSE:  Unit  Equipment  Change.  Locate  solid  propellant  cut/trim 
laboratory  in  the  area  of  the  propellant  pilot  plant. 

PROJECT :  The  equipment  installation  provides  the  verification  process  for 
solid  propellant  mixes  in  the  process  line. 

REQUIREMENT;  Solid  propellant  laboratory  size  samples  provide  the  means  to 
verify  propellant  mix  processes,  curing,  aging  and  prediction  programs. 
Approximately  2000  tensile  and  200  chemical  samples  are  prepared  annually 
from  aging  propellants  generated  by  AFRPL  and  contract  development.  As 
propellant  formulations  change  based  on  aging  studies,  the  physical  and 
chemical  properties  are  re-run.-  Process  efficiency  will  be  greatly  improved 
by  reducing  travel  time  to  another  remote  site  and  eliminate  a  major  safety 
hazard  of  transporting  hazardous  propellant  through  other  areas  considered 
public  thoroughfares. 

CURRENT  SITUATION:  Cutting  and  trimming  of  experimental,  solid  rocket  pro¬ 
pellant  is  accomplished  at  a  site  which  is  two  miles  from  the  propellant 
pilot  plant  and  mechanical  properties  laboratory.  The  same  personnel  operate 
all  three  sites.  The  cutting  and  trimming  operation  requires  removing  per¬ 
sonnel  from  other  operations  and  sending  them  to  "re-open”  the  laboratory  for 
one  day,  even  when  a  full  day's  work  is  not  necessary. 

IMPACT  IF  NOT  PROVIDED:  Continues  inefficient  operations.  Considerable  extrr. 
vrr'ft  is  required  tc  open  s^.uri  a  remote  area.  The  transportation  of  pro¬ 
pellant  samples  through  other  occupied  areas  creates  a  potential  hazard. 
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3  INSTALLATION  AND  LOCATION 


4  PROJECT  title 


5  PROGRAM  element 

£  CATEGORY  CODE 

7  PROJECT  NUMBER 

S  PROJECT  COST  5-V30I 

62302F 

310-632 

830602 

370 

9  COST  ESTIMATES 


ITEM 


Quantity 


UVT  COST 


cor.’ 

•$yv* 


Temporary 

Liquid  Hydrogen  Supply  System 
Reinforced  Concrete  Cell 
System  Installation 

Design  Cost  (Mon-Add) 


LS 

SF 

LS 


1,800 


150 


370 

(270) 

(100) 

(25) 


Equipment  (Non-Add) 
Liquid  Hydrogen  Tank 
Transfer  System 


(300) 

(150) 


C3 

*>• 

CO 


-O 

c?6 

06 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Construct  a  temporary  reinforced  j 
concrete  pad  (2400  SF)  bounded  on  three  sides  with  reinforced  concrete  vails  | 
twenty  feet  high  to  accommodate  the  installation  of  a  liquid  hydrogen 
vesael  and  transfer  system. 

SPECIFIC  PURPOSE;  To  provide  liquid  hydrogen  for  the  Small  Cryogenic 
Boundary  Layer  Loss  Investigation  program. 

PROJECT:  The  temporary  construction. provides  the  capability  to  conduct 
experiments  In  an  existing  facility  with  liquid  hydrogen  as  the  fuel 
component . 

REQUIREMENT:  A  program  for  advanced  spacecraft  using  cryogenics  will 
culminate  in  an  advanced  development  effort  in  the  1985  -  1989  time  period. 
Cryogenics  offers  higher  performance  rockets  without  the  long-term  stora- 
bility  of  storable  propellant. 

CURRENT  SITUATION:  The  Satellite  Propulsion  Complex  has  insufficient  capa¬ 
bility  for  supplying  liquid  hydrogen  fuel  for  experiments  on  cryogenic 
deployment  engine  technology.  To  satisfy  site  approval  requirements  without 
sacrificing  safety  and  to  minimize  liquid  hydrogen  transfer  losses  to  the 
experiment  vacuum  chamber,  the  temporary  liquid  hydrogen  facility  must  be 
located  adjacent  to  the  existing  operational  vacuum  chamber. 

IMPACT  IF  NOT  PROVIDED:  Mobile  (temporary)  fuel  supply  would  be  required; 
however,  the  operation  would  require  a  waiver  and  be  extremely  hazardous. 
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1  COMPONENT  “l 

Air  Force  FY  19  JL4  RDT&F.  FACILITIES  PROJECT  DATA 

"3  INSTALLATION  AND  LOCATION  ]  4  PROJECT  T 


2  0A1  L 

Jnnuttrv  198: 


3  INSTALLATION  AND  LOCATION  «  PROJECT  TITLE 

PROTOTYPE  GROUNDWAVE 

UNKNOWN _ _ _  EMERGENCY  NETWORK  (GWEN) _ 

s"  PROGRAM  ELEMENT  1 6  CATEGORY  CODE  7.  PROJECT  NUMBER  6  PROJECT  COST  ISOOOI 


33131F 


131-118 _  ES-84-001 

9.  COST  ESTIMATES 


PROTOTYPE  GWEN  FACILITY 
Electric 

Site  Improvement 
Shelter  Concrete  Paul 
Road,  Sard  Pavement 
Fencing 

REAL  ESTATE  ACQUISITION  (NON-ADD) 
DESIGN  COST  (62)  (NOX-ADD) 

R&D  EQUIPMENT  ACQUISITION  (NON-ADD) 


U'M 

Quant  it  v 

UNIT  COST 

COST 

ISOOOI 

LS 

668 

LS 

(  50) 

LS 

(519) 

SY 

33 

21 

(  1) 

MI 

1 

(  88) 

LS 

(  10) 

AC 

25 

3600 

90 

10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Includes  site  preparation, 
electrical  distribution,  R&D  equipment  shelter  pad,  roadway  and  security 
fencing  for  prototype  facility  for  the  GWEN  system. 

PROJECT:  Provides  for  a  Groundwave  Emergency  Network  (GWEN)  relay  node  to 
serve  as  prototype  for  44  relay-  nodes  which  will  be  used  to  relay  information 
and  Commands  under  emergency  conditions. 

REQUIREMENT :  Provide  a  back-up  communication  system  designed  to  relt'y 
information  and  commands  under  emergency  conditions  between  NORAD  and  SAC 
bases  as  well  as  between  aircraft  and  ground  command  posts.  Peripheral  tie- 
in  of  other  national  security  facilities  is  also  included.  The  purpose  of 
the  system  is  to  provide  many  nodes  which  will  assure  survivability  in  the 
event  of  national  emergencies  when  other  communication  systems  have  failed. 
These  nodes  will  tie  into  receive  and  receive/transrait  consoles  at  numerous 
locations  throughout  the  Continental  U. Si 

CURRENT  SITUATION:  No  beck-up  communication  system  exists  to  satisfy  the 
requirement.  The  relay  node  is  key  to  maintaining  system  integrity.  The 
relay  node  to  satisfy  GWEN  is  new.  '  There  are  no  like  facilities  in 
existence.  Rased  on  results  of  tests  presently  being  conducted  in  Phase  I, 
(the  first  being  the  prototype)  45  relay  nodes  will  be  constructed  as  an 
initial  thin  line  system.  This  in  turn  will  be  expanded  to  a  final  system 
of  300  nodes  throughout  the  United  States. 

IMPACT  IF  NOT  PROVIDED:  Without  the  GWEN  system,  our  national  security  and 
counter  strike  capability  in  the  event  of  attack  would  be  seriously  compro¬ 
mised  if  not  totally  eliminated. 
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Air  Force 


FY  19£3  RDTAF.  FACILITIES  PROJECT  DATA 


3  INSTALLATION  ANO  LOCATION 


ANDREWS  AIR  FORCE  BASE.  MARYLAND 


5  PROGRAM  ELEMENT 

65898 


6  CATEGORY  CODE 

610-284 


2  DATE  I 

J.imtnrv  1983 


4  project  title  EQUIPMENT  INSTALLA¬ 
TION  COMPUTER  OPERATIONS  AND  SYS¬ 
TEMS  MANAGEMENT  ENGINEERING  CTR 


7  PROJECT  NUMBER 


8  PROJECT  COST  (SOOOI 

$200.0 


9.  COST  ESTIMATES 


ITEM 


Equipment  Installation,  Computer  Operations 
and  System  Management  Engineering  Center 
(COSMEC) 

Minor  Construction  (Non-Add) 

Design  Services  (Non— Add) 
Existing/Equipment  (Non-Add) 

New  Equipment  (Non-Add) 


LS 


Quantity 


UNIT  COST 


COST 

ISOOO1 


200.0 

200.0 

24.0 

10,000.0 

250.0 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  •  Installation  of  computer  equip¬ 
ment  in  existing  building  area  to  include  necessary  fire  protection,  raised 
flooring,  shielding,  secondary  utilities  and  air  conditioning  to  support 
the  installation. 

SPECIFIC  PURPOSE:  Alter  the  existing  theater  into  two  floors  providing 
equipment  space  and  engineering  support  space. 

PROJECT:  Provide  an  adequate  and  secure  area  for  ADP  to  serve  the  research 
and  development  mission  of  HQ  AFSC.  . 

REQUIREMENT:  The  AFSC  mission  requires  the  continuous  processing  of  RDT&E 
information,  some  of  which  is  individually  classified,  but  in  the  whole 
contains  unclassified  information  which  when  pieced  together  could  inadver¬ 
tently  provide  sensitive  information  to  unauthorized  individuals. 

CURRENT  SITUATION:  The  ADP  is  currently  accomplished  in  various  locations 
within  the  HQ  AFSC  building.  These  locations  are  completely  inadequate 
having  been  converted  office  area.  The  raised  flooring  required  has 
decreased  the  head  room  to  less  than  7*  2"  in  some  areas.  The  areas  are  not 
shielded.  The  rooms  are  cramped  for  space  and  operation  cannot  function 
efficiently. 

IMPACT  IF  NOT  PROVIDED:  As  more  of  the  business  of  management  of  R&D 
activities  becomes  automated,  there  is  an  increased  need  to  protect  the 
total  information.  More  space  is  required  to  successfully  deal  with  all 
the  automation  needs.  If  this  project  is  not  provided  the  current  situation 
will  continue  to  deteriorate  and  the  possibility  of  compromise  increases. 
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1  COMPONENT 
Air  Force 


FV  19JL3  RDT&E  FACILITIES  PROJECT  DATA 


2  oau 
Jammrv  1983 


3  INST ALLATlON  AND  LOCATION 
ANDREWS  AIR  FORCE  BASE,  MARYLAND 


«  PROJECT  title 

EQUIPMENT  INSTALLATION  SECURE 
COMMUNICATIONS.  HO  AFSC 


s  program  element 
65898 


6  CATEGORY  CODE 

610-284  • 


7.  PROJECT  NUMBER 


8  PROJECT  COST  (SOOOI 

785.0 


9  COST  ESTIMATES 


ITEM 


QUANTITY 


UNIT  COST 


COST 

ISOOO' 


EQUIPMENT  INSTALLATION, 

SECURE  COMMUNICATIONS,  HQ  AFSC 


LS 


785.0 


Minor  Construction  (NON-ADD) 
Design  Services  CNON-ADD) 

Excess  Equipment  on  Hand  (NON-ADD) 
New  Equipment  (NON-ADD) 


10.0 

47.0 

37.0 

755.0 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Provide  support  for  the  installa¬ 
tion  of  secure  communication  terminal  equipment  in  9  locations  at  Head¬ 
quarters  AFSC. 

SPECIFIC  PURPOSE:  The  minor  construction  project  will  provide  physical 
•security  to  the  air  conditioning  system  serving  the  central  classified 
computer  in  the  AFSC  Building. 

PROJECT:  The  project  will  provide  HQ  AFSC  staff  offices  with  an  essential 
capability  for  responsive  data  processing  using  classified  and  sensitive 
data  resources. 

REQUIREMENT:  The  ability  to  effectively  and  securely  accommodate,  manipulate 
and  query  classified  and  sensitive  data  is  required  to  support  timely  and 
critical  management  decisions  affecting  AFSC's  mission.  Timely  access  to 
classified  and  other  sensitive  data  is  required  to  meet  critical  deadlines 
and  to  enhance  the  effectiveness  of  valuable  resources. 

CURRENT  SITUATION:  At  present ‘the  staff  must  all  use  a  single  dedicated 
system  that  can  only  be  used  within  the  Computer  Center  Vault  area.  Much 
time  is  wasted  in  scheduling  use  of  the  system,  handcarrying  documents  and 
data  to/from  the  center,  rekeying  of  data  from  subcommand  submissions  and 
setting  up  the  system  for  secure  operations  thereby  adversely  impacting  on 
the  quality,  timeliness,  completeness  of  AFSC  planning  and  mission  accomplish 
ment. 

IMPACT  IF  NOT  PROVIDED:  Timely  and  critical  management  decisions  will  con¬ 
tinue  to  be  grossly  restricted  by  out-moded  and  time-wastin®.  computer  hard¬ 
ware,  unsecure  communication  ar.d  the  lack  of  secure  remote  work  station  areas 
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3.  INSTALLATION  and  LOCATION 
EUROPE  VARIOUS  LOCATION 


4  PROJECT  title 
PROTOTYPE  FACILITY  RAPID 
RUNWAY  RECOVERY 


5  PROGRAM  ELEMENT 

6  CATEGORY  CODE 

y.  PROJECT  NUMBER 

6  PROJECT  COST  ISOOOl 

64708F 

111-111 

3,600.0 

9.  COST  ESTIMATES 


ITEM 

U/M 

OUANTlTv 

UNIT  COST 

COST 

<sooo> 

Rapid  Runway  Recovery  Prototype  Facility 

. 

3,600.0 

Site  Improvement 

LS 

(750.0) 

PCC  Pavement 

CY 

7,000 

100.00 

(700.0) 

AC  Pavement 

CY 

5,200 

155.75 

(810.0) 

Base/Subbase 

CY 

30, 000 

14.00 

(420.0) 

Storm  Drainage 

LF 

17,200 

7.50 

(130.0) 

Markings 

LF 

34,400 

.29 

(  10.0) 

Lighting,  Edge 

LF 

17,200 

4.65 

(  80.0) 

Lighting,  Approach 

LS 

(700.0) 

Design  Cost  (NON-ADD) 

(250.0) 

Mobile  Aircraft  Arrestment  System  (NON-ADD) 

(500.0) 

co 

to 


-O 

O 


$ 


DESCRIPTION  OF  PROPOSED  INSTALLATION  •  Facility  project  includes  runway 
approach  and  edge  lighting,  markings,  storm  drainage,  and  a  mobile  aircraft 
arrestment  system  to  include  all  utilities  and  other  necessary  support. 
PROJECT:  Provide  a  facility  to  validate  Rapid  Runway  Recovery  capability 
developments. 

REQUIREMENT :  The  urgent  need  for  Rapid  Runway  Recovery  (RRR)  capability  is 
established  in  Tactical  Air  Force  (TAF)  Statement  of  Operational  Need  (SON) 
319-79,  Post  Attack  and  Recovery.  Development  Test  and  Evaluation  (DT&E) 
is  required  to  validate  developments  in  RRR  capability  before  USAF  adoption 
and  construction  of  follow-on  facilities.  Concrete  pavement  is  a  typical 
runway  design,  and  will  be  used  to  validate  bomb  damage  repair  (BDR) 
materials  and  procedures.  Remainder  of  pavement  will  be  a  validation  of 
alternate  launch  and  recovery  surface  (ALRS)  construction,  which  is  designed 
to  accommodate  only  the  initial  aircraft  sorties  following  an  attack.  A 
European  site  is  essential  to  provide  the  necessary  realistic  test  environ¬ 
ment  which  will  yield  accurate  measures  of  an  air  base's  ability  to  generate 
sorties  following  an  attack. 

CURRENT  SITUATION:  There  is  no  operational  capability  to  rapidly  recover 
and  launch  aircraft  following  an  enemy  attack  on  our  runways.  The  RRR  R&D 
Program  has  developed  concepts  which  should  provide  this  capability. 

IMPACT  IF  NOT  PROVIDED:  The  Air  Force  Engineering  and  Services  Center 


(AFESC)  will  be  unable  to  fully  validate  concepts  to  meet  TAF  SON  319-79. 
Therefore,  a  $600  million  production/construction  program  would  be  implement¬ 
ed  without  complete  validation  in  the  field. 
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3  INSTALLATION  ANO  LOCATION 

4  PROJECT  TITLE 

VARIOUS  LOCATIONS 

M-X  BASING  MODE  TESTING 

5  PROGRAM  ELEMENT 

6  CATEGORY  CODE 

^  PROJECT  NUMBER 

8  PROJECT  COST 

64312 

300-XXX 

164,500 

9.  COST  ESTIMATES 


U'M  I  OUANTlTI  UNIT  COST  COS* 

■  SBV 


M-X  Basing  Mode  Testing 
Deep  Basing  (DB) 

Closely  Spaced  Basing  (CSB) 

Unfunded  Costs:  (Non-Add) 
Planning  and  Design 
Concept  Studies 

Excluded  Costs  -  Equipment 
Acquisition  (Non-Add) 


164,500 
(  44,000) 
(120,500) 

250,620  j 
(  9,870)' 
(240, 750)j 

*  ; 

166,215  I 


10  DESCRIPTION  OF  PROPOSED  INSTALLATION  :  Provide  for  feasibility  demon-  j 
stration,  equipment  /concept  development  and  record  ing/docunenting  test  results 
for  the  Deep  Basing  <DB)  and  Closely  Spaced  Basing  (CSB)  M-X  Systems. 

PROJECT :  DB  -  Provide  test  facilities  including  two  ICBM  System  Egress  Test 
Complexes  complete  with  300  LF  access  tunnels,  shop  and  storage  facilities, 
electrical  distribution,  access  roads  and  water  storage;  construct  4000  LF 
of  egress  tunnels.  CSB  -  Provide  facilities  including  full  size  M-X  vertical 
test  capsules,  a  subsize  test  capsuld  ,  a  Shock  Isolation  System  canister 
test  facility,  two  subsize  Launch  Control  Facilities,  a  test  pad,  test  roads 
and  a  building  modification  at  the  CSB  test  Development  Test  Site. 

REQUIREMENT:  Supporc  the  continued  full  scale  development  of  the  M-X  missile 
system  and  investigation  of  basing  modes. 

CURRENT  SITUATION:  DB  -  Post-attack  missile  egress  from  a  deep  based  system 
is  the  key  technical  issue  impacting  overall  feasibility  of  the  DB  system. 

CSB  -  A  requirement  exists  for  validating  the  nuclear  survivability  of  the 
M-X  vertical  capsule  and  launch  control  complex.  There  are  no  existing 
facilities  that  could  be  used  to  perform  these  tests. 

IMPACT  IF  NOT  PROVIDED:  The  test  facilities  provided  here  are  necessary  to 
continue  the  development  of  a  survivable  M-X  basing  mode. 
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3.  INSTALLATION  and  LOCATION 

EGLIN  AIR  FORCE  BASE,  FLORIDA 

4  PROJECT  TITLE 

TEST  FACILITY 

HARD  TARGET  WEAPON  SYSTEM 

5  PROGRAM  ELEMENT 

6  CATEGORY  COOS 

7  project  number 

8  PROJECT  COST  IS000I 

PDP  WSXX-1  65807 

141-182 

EGL  84-0 

4,000.0 

9.  COST  ESTIMATES 

U/M 

OUANTlTr 

UNIT  COST 

COST 

isooo> 

Test  Facility 

Hard  Target  Weapon  System 


4,000.0 


Design  Cost  (Non-Add) 


(200.0) 


DESCRIPTION  OF  PROPOSED  INSTALLATION:  Reinforced  concrete  underground  bun| 
kers  and  bunker  segments.  Exact  size  and  locations  have  not  been  determined. 
PROJECT:  Provides  for  a  test  facility  consisting  of  at  least  one  under¬ 
ground  two-story  bunker. 

REQUIREMENT :  AFSC  will  start  testing  a  weapon  system  in  1985  designed  to 
counter  underground  hardened  facilities.  A  number  of  realistic  targets  will 
be  required  to  validate  this  weapon  concept.  These  underground  bunkers 
should  be  built  to  Soviet/Warsaw  Pact -specifications  and  will  be  destroyed 
during  the  testing  process.  Estimate  a  maximum  of  two  full-up  bunkers 
100’  x  100'  x  2  stories,  and  8  to  10  representative  bunker  segments. 

CURRENT  SITUATION:  No  test  facilities  representative  of  this  target 
currently  exist. 

IMPACT  IF  NOT  PROVIDED:  The  Armament  Division  will  not.  be  able  to  complete 
the  required  test  program. 
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